Stormwater Division

MEMORANDUM

DATE: March 13,2010

TO: Michael J. Gillis, Virginia Correctional Enterprises Document Management Services
FROM: Jo Anna Ripley, Stormwater

PO: 270712

RE: Files Approved for Scanning

General File ID or BMP ID: PC175
PIN: 3240100026C
Subdivision, Tract, Business or Owner Williamsburg Plantation and Virginia Department of

Name (if known): Transportation (VDOT)
Property Description: Williamsburg Plantation Section 5
Site Address 4870 Longhill Road
Box 7 Drawer: 4
Agreements: (in file as of scan date) N Book or Doc#: Page:

Comments

THIS FACILITY IS NOT ACTUALLY ON INDICATED PIN; IT IS ADJACENT TO HUMELSINE PARKWAY EAST (ROUTE 199E)
BEHIND INDIAN FIELDS WAY. This project was a joint venture between Williamsburg Plantation and VDOT. VDOT SWMF G. VDOT
Proj 0199-047-F30; PE-103; RW-2



- Date Record Created:
MAINTENANCE PLAN No CTRL STRUC DESC DI-7 grate

Created By:
SITE AREA acre 3953 CTRL STRUC SIZE inches

, ; OTLT BARRL DESC RCP Barrel
whiEReHED PRINTED ON : LAND USE R2 (Appariments) ! ROP Barrs
BMP 1D NO : , Tuesday, March 09,2010  |oBmpTYP Dry Pond - SM OTLT BARRL SIZE inch

PLAN NO SP-103-00 , 12:18:25 PM 94OC BMECODE £2 DryED with forebay

[ ) .

(32-4)(1-26C) POINT VALUE i . EMERG SPILLWAY

TAX PARCEL
PIN NO 3240100026C , , DESIGN HW ELEV

CONSTRUCTION DATE PERM POOL ELEV
PROJECT NAME SVC DRAIN AREA acres 39.53 2-YR OUTFLOW cfs
FACILITY LOCATION . . : . ‘ ‘ 10-YR OUTFLOW cfs

CITY-STATE Williamsburg, Va. 23185 REC DRAWING
CURRENT OWNER S.@,._,,:._m D.mE. of ._.wm:muovnu ion SERVICE AREADESCRI Appartments & 4 acre portion of RT 199

OWNER ADDRESS IMPERV AREA acres 13.18 Oozmwm CERTIF

RECV STREAM UT of Pow Creek
OWNER ADDRESS 2 S
: : - EXT DET-WQ-CTRL - LASTINSP DATE 11/16/2004  Inspected by:
CITY-STATE-ZIP CODE WTR QUAL VOL acre-ft

INTERNAL RATING 3
OWNER PHONE CHAN PROT CTRL

MAINT AGREEMENT . CHAN PROT VOL acre-ft MISC/ICOMMENTS ‘
fes . VDOT SWMF G. VDOT Proj 0199-047-
SWIFLOOD CONTROL ; F30: PE-103: RW-204; C-501. Shared
EMERG ACTION PLAN No

GEOTECH REPORT

Get Last BMP N Return to Menu

>n&=o=m_ Comments:
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1. A GEQTECHNICAL GUBSURFACE EXPLORATION AT THE PROPOSED Di
SUITABILITY OF THE SUBGRADE. THE GEOTECHNICAL INVESTIGATION W
RECOMMENDED ANTI-SEEP MEASURES, KEY TRENCH DEPTH AND WODT
PHREATIC LINE. THESE RECOMMENDATIONS ARE HEREBY MADE A PAR
m m A REPRESENTATIVE OF THE GEOTECHNICAL CONSULTANT SHALL BE O

PROPER MATERIALS AND DAM CONSTRUCTION NETHODS ARE UTILIZEC
SULTANT SHALL PROVDE WRITTEN DOCUMENTATIO

. G T I S Sty T IN ACCORDANCE WTH THER RECOMMENDATIONS

DENSITY. Ok SVa4..... - CONSULTANT SHALL COORDINATE WITH THE DESIGN ENGINEER IN OR(

- DIVISION STORMWATER MANAGEMENT /BMP FACILITES CONSTRUCTION

CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING THE DAM
CONSULTANT IN ORDER TO ENSURE ON=SITE MONITORING.

60

GEOTECHNICAL CON
THE DAM WAS BUIL

2. STE PREPARATION:
THE CONTRACTOR SHALL STRIP AL AREAS OF THE PERMANENT CO

UNSUITABLE MATERIALS. THE UNSUITABLE MATERIALS TO BE REMOV
DEBRIS AND VEGETABLE MATTER, INCLUDING STUMPS AND ROOTS, .
UNSUITABLE FOR USE iN THE PERMANENT CONSTRUCTION.

FET-STRUCTURE

z3

v

~ORIFICE)

mm 3. ENBANKMENT:
2 EXPOSED SUB CRADE SOILS SHALL BE CAREFULLY INSPECTED

- - . _ THE ERALG THUS EXPOSED SHALL BE REMOVED AND REPLACED M

DENSITY TESTING, AT THE DISCRETON OF THE OWNER/GEOTECHNIC

; ! : . THE EMBANKNENT SHALL BE KEYED INTO THE UNDISTURBED (EXIS

KEYED AT LEAST 3 FEET INTO THE STRATUM OR AS SPECIFIED B’
THE EMBANKMENT FOUNDATION AND ABUTMENTS SHALL BEAR ON
mo BEEN PREPARED SO AS T0 REMOVE ALL ORGANIC, LOOSE , AND
BE USED FOR BACKALL OR COMPACTED FILL SHALL BE INSPECTE
ENGINEER IN ACCORDANCE WTH ASTM D2487 PRIOR 10 PLACEME
INTENDED USE. THE FILL MATERIAL SHALL BE TAKEN FROM APPR
SOIL, FREE OF ROQTS, WOOD VEGETATION, OVERSIZED STONES, R
MATERIALS TO BE USED FOR THE CONSTRUCTION OF THE SHELL
ROCKS, TRASH, ETC. AND SHALL BE MORE PERVIOUS THAN THE

BE SCARIFIED A MINIMUM OF 4 INCHES PRIOF

b m BE PLACED SHALL
THE FILL MATERIAL'S MOISTURE CONTENT SHALL BE (#3 10 -2

AS DETERMINED BY ASTM 02216 (LE. IN GENERAL THE FILL MA!
{T CAN BE FORMED INTO A BALL WTHOUT CRUMBLING. IF WATEl
FOR PROPER COMPACTION). FILL MATERIAL WLL BE PLACED IN

LENGTH OF THE FILL. FIRST LIFT ON SUBGRADE MAY BE PLACE!
WTH OVER OPTIMUM MOISTURE CONTENT. COMPACTION, AS NOT
USING A SHEEPSFOOT COMPACTOR. FINISHED GRADES SHALL BE

]
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AES CONSULTING ENGINEERS

Engineering, Surveying, and Planning EIR @Iﬁ T@M"]
5248 Olde Towne Road, Suite 1 H:,EW

WILLIAMSBURG, VIRGINIA 23188

Phone: (757) 253-0040
Fax: (757) 220-8994

: DATE
ATTN: Scott Thomas, P.E. 2127103
co. JCC Enviromental Division FROM:

RE

Address:

Williamsburg Plantation Section 5
SMP (VDOT Facility "G")

CC.

SP-193-09 pc 175

WE ARE SENDING YOU THE FOLLOWING ITEMS: X Attached
[J Under separate cover via

[] Original(s) [X Print(s) ] Plan(s) [] Specification(s) [] Change Order

[] Copy of letter(s) X Other: Construction Certification
COPIES DATE No. of Pages DESCRIPTION
1 8 Construction Certification
1 2 Record Drawings

THESE ARE TRANSMITTED as checked below:

X For your approval [ For your signature [] For review and comment
] For your use [J As you requested [] As requested by:
[] other:

REMARKS:

If enclosures are not as noted, kindly notify us at once.

File name: S\JOBS\7555\12 Section 5\Wordproc\Document\755512bmpt.docPage 1 of 1
Form Rev. 7/02




James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents Page
Record Drawing and Construction Certification Forms
Section 1 — Site Information 1
Section 2 — Construction Information 2
Section 3 — Owner / Designer / Contractor Information 2
Section 4 — Professional Certifications 3
Section 5 — Certification Requirements and Instructions 4
Record Drawing Checklist
L Methods and Presentation (Required for All Facilities) 6
IL. Minimum Standards (Required for All Facilities) 6
III. Group A — Wet Ponds 8
Iv. Group B — Wetlands 9
V. Group C — Infiltration Practices 10
VL Group D - Filtering Systems 11
VIL Group E — Open Channel Systems 12
VIIL Group F — Extended Dry Detention 13
IX. Group G — Open Spaces 14
X. Storm Drainage Systems (Associated with BMP’s Only) 15
XII. Other Systems 15
XIII. References 16
Issue Date

February 1, 2001




James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an “as-built” plan prepared by a registered Professional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water quality type BMP’s accepted by the County.)

Section 1 — Site Information:

Project Name: Williamsburg Plantation Section 5
Structure/BMP Name: SMP (VDOT Facility "G")
Project Location: 4370 Longhill Road
BMP Location: Between Indian Fields Way & Route 199
County Plan No.: SP - 103 - 00
Project Type: Residential 7] Business Tax Map/Parcel No.: (32-4)(1-266)
[J Commercial (1 office BMP ID Code (if known):
[J Institutional [ Industrial Zoning District: Limited Residential R-2
[ Public [C] Roadway Land Use:
[ Other Site Area (sf or acres): 1.5 +/- Ac.

Brief Description of Stormwater Management/BMP Facility: Upgrade of existing VDOT BMP to include drainage from southeast
area of Williamsburg Plantation.

Nearest Visible Landmark to SWM/BMP Facility: RTE. 199

Nearest Vertical Ground Control (if known):
[[] ICC Geodetic Ground Control [J usGs [] Temporary [ Arbitrary X Other
Station Number or Name:

Datum or Reference Elevation:  49.33

Control Description: Top of the Outlet Structure

Control Location from Subject Facility:

Page 1 of 16



Section 2 — Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: K Yes [INo [] Unknown
Approx. Construction Start Date for SWM/BMP Facility: January, 2002
 Facility Monitored by County Representative during Construction: X Yes [JNo  [JUnknown

Name of Site Work Contractor Who Constructed Facility: George Nice & Sons

Name of Professional Firm Who Routinely Monitored Construction: FES

Date of Completion for SWM/BMP Facility: May, 2002

Date of Record Drawing/Construction Certification Submittal:

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Construction Certifications must be reviewed and approved by the James City County Environmental
Division prior to final inspection, acceptance and bond or surety release.)

Section 3 — Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)

Name: Virginia Department of Transportation

Mailing Address:  Williamsburg Residency

4451 Ironbound Road, Williamsburg, Virginia 23185

Business Phone:  (757)253-4832 Fax:(757)253-5148

Contact Person: Jim Brewer Title:

Design Professional: ~ (Note: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

Firm Name: AES

Mailing Address: 5248 Olde Towne Road

Williamsburg, VA 23188

Business Phone:  (757) 253-0040

Fax: (757) 220-8994

Responsible Plan Preparer: Charles Records

Title: Project Engineer

Plan Name:  Williamsburg Plantation Sections

Firm’s Project No. 7555-12

Plan Date:  8/23/00 Rev. 10/16/00

Sheet No.’s Applicable to SWM/BMP Facility: 1/ 11/ / /

BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater
Management / BMP facility.)

Name: George Nice & Sons

Mailing Address: 143 Skimino Road

Williamsburg, VA 23188

Business Phone:  (757) 565-2885

Fax: (757) 565-1526

Contact Person: ~ Ray Nice

Site Foreman/Supervisor:

Specialty Subcontractors & Purpose (for BMP Construction Only):

Page 2 of 16



Section 4 — Professional Certifications:

Certifying Professionals: (Note: A Registered Professional Engineer of Certified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firm Name: AES

Mailing Address: 5248 Olde Towne Road

Williamsburg, VA 23188

Business Phone: (757) 253-0040

Fax: (757) 220-8994

Name: Richard A. Costello, P. E.

Title: President

Signature:

Date:

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications
and stormwater management plan, except as specifically
noted.

2./
"ra, Riregaiotton”

2
$9000000d"

(Seal)

Virginia Registered Professional Engineer
Or Certified Land Surveyor

Construction Certification

Firm Name:

Mailing Address:

Business Phone:

Fax:

Name:

Title:

Signature:

Date:

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications
and stormwater management plan, except as specifically
noted.

PREVIOUSLY SUBMITTED

(Seal)

Virginia Registered
Professional Engineer



STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable  Inc Incomplete)

I

XX

XX

XX

XX
XX

1.
XX

XX

XX

XX

XX

XX

XX

XX

Methods and Presentation: (Required for all Stormwater Management / BMP facilities.)

1.

4.

5.

All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and/or
boxed beside design values.

Elevations to the nearest 0.1° unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with “RECORD DRAWING” in large text in lower right hand corner
(Approved County Plan Number and BMP ID Code can be included if known).

All plans sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certifying professional’s signature and seal.

Minimum Standards: (Required for all Stormwater Management / BMP facilities, as applicable.)

1.

2.

All requirements of Section I (Methods and Presentation) apply to this section.

Plan Views: Show general location, arrangement and dimensions. Location and alignment shall
generally match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

Top widths, berm widths and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may
be necessary by the professional to ensure approved design configurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at
least 100 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than design.

Elevation of the principal spillway crest or outlet crest of the structure.

Page 6 of 16



XX

XX

N/A

XX

XX

XX

XX

XX

N/A

N/A
NA_
XX
XX

XX

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

Primary control structure (riser) diameter or dimensions, height, type of material and base size.
Indicate provisions for access that are present such as steps, ladders, etc.

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.
Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is

present or not.

Type, location, size and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construction.

Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert.

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections, headwall or endwall.

Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

Maintenance plan taken from approved design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility.

BMP vicinity properly cleaned of stockpiles and construction debris.

No visual signs of erosion or channel degradation immediately downstream of facility.

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.

Page 7 of 16



STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable =~ N/A Not Applicable  Inc Incomplete)

VIIIL

XX

XX

N/A

Inc

N/A

XX

N/A

XX

N/A
N/A
N/A_
XX

XX

N/A
XX

XX

Group F — Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention

F1.

F2.

F3.

F4.

F5.

Fé6.

F7.

F8.

F9.

F10.

F11.

F12.

F13.

F14.

F15.

F16.

with Forebay)
All requirements of Section II, Minimum Standards, apply to Group F facilities.

Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

Forebay provided approximately 20 ft. upstream of the facility. Forebays generally 4 to 6 feet in
depth.

A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring
gaskets for watertight joint construction.

Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal
orifice control was utilized and a small, cage type external trash rack.

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive.
Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.
Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.
Stilling basin or standard outlet protection provided at principal spillway outlet.

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

No visual signs of undercutting of timber walls or clogging of the low orifice were present.

No visual signs of erosion or channel degradation immediately downstream of facility.

No visible signs of accumulated silt/sediment were present in the facility following construction or

alternately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.

CURRENTLY FUNCTIONING AS A SEDIMENT BASIN.



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable  Inc Incomplete)

X. Storm Drainage Systems (Associated with BMP’s Only)

(Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP facilities
such as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections,
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with
drainage to and/or from a constructed SWM/BMP facility. The intent of this portion of the certification is
to accurately identify the type and quantity of inflow or outflow points associated with the facility for future
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of
storm drainage conveyance system length, whichever is less.)

XX SD1.  All requirements of Section I, Minimum Standards, apply to Storm Drainage Systems.

XX SD2. Horizontal location of all pipe and structures relative to the SWM/BMP facility.

XX SD3.  Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).
XX SD4.  Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

XX SD5.  Class, length, width and depth of riprap and outlet protections or dimensions of special energy
dissipation structures.

XIL Other Systems (Includes any non-typical, specialty, manufactured or innovative stormwater
management/BMP practices or systems generally accepted for use as or in
conjunction with other acceptable stormwater management / BMP practices.
Requires evidence of prior satisfactory industry use and prior Environmental
Division approval, waiver or exception.)

N/A Ol All requirements of Section I, Minimum Standards, apply to this section.

N/A 02 Certification criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWM/BMP facility.

Page 15 of 16



AES CQNSULTINQ ENGINEERS
524 Otte Toun Fsed. sutet - {2 [TER OF TRANSHITTAL
WILLIAMSBURG, VIRGINIA 23188

Phone: (757) 253-0040
Fax: (757) 220-8994

. . DATE JOB NO.
ATTN: Scott Thomas, P.E. 3/27/03 7555-12
. . FROM:
Co.- JCC Enviromental Division Bruce Abbott
RE

Address:

Williamsburg Plantation Section 5
SMP (VDOT Facility "G")

CcC:

WE ARE SENDING YOU THE FOLLOWING ITEMS: Attached
[] Under separate cover via

(] Original(s) Print(s) [ Plan(s) [] Specification(s) [] Change Order

[] Copy of letter(s) [X] Other: Construction Certification
COPIES DATE No. of Pages DESCRIPTION
1 8 Construction Certification
1 2 Record Drawings

THESE ARE TRANSMITTED as checked below:

X For your approval (] For your signature [] For review and comment
[] For your use [] As you requested [J As requested by:
[] Other:

REMARKS:

If enclosures are not as noted, kindly notify us at once.

File name: S:\JOBS\7555\12 Section S\Wordprac\Document\755512bmpt.docPage 1 of 1
Form Rev. 7/02




James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification

Standard Forms & Instructions

Contents Page
Record Drawing and Construction Certification Forms
Section 1 — Site Information 1
Section 2 — Construction Information 2
Section 3 — Owner / Designer / Contractor Information 2
Section 4 - Professional Certifications 3
Section 5 — Certification Requirements and Instructions 4
Record Drawing Checklist
L. Methods and Presentation (Required for All Facilities) 6
II. Minimum Standards (Required for All Facilities) 6
IIL Group A — Wet Ponds 8
Iv. Group B — Wetlands 9
V. Group C — Infiltration Practices 10
VI Group D — Filtering Systems 11
VIL Group E — Open Channel Systems 12
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James City County, Virginia
Environmental Division

Stormwater Management / BMP Facilities
Record Drawing and Construction Certification Forms

(Note: In accordance with the requirements of the Chesapeake Bay Preservation Ordinance, Chapter
23, Section 23-10(4), BMP’s shall be designed and constructed in accordance with the manual entitled
James City County Guidelines for Design and Construction of Stormwater Management BMP’s.
Erosion and sediment control policy and approved plans generally require that at the completion of the
project and prior to release of surety, an “as-built” plan prepared by a registered Professional
Engineer or Certified Land Surveyor must be provided for the drainage system for the project,
including any Best Management Practice (BMP) facilities. In addition, for BMP facilities involving
the construction of an impounding structure or dam embankment, certification is required by a
Professional Engineer who has inspected the structure during its construction. Currently there are
over 20 water quality type BMP’s accepted by the County. )

Section 1 — Site Information:

Project Name: Williamsburg Plantation Section 5
Structure/BMP Name: SMP (VDOT Facility "G")
Project Location: 4370 Longhill Road
BMP Location: Between Indian Fields Way & Route 199
County Plan No.: SP - 103 - 00
Project Type: Residential ] Business Tax Map/Parcel No.: (32-4)(1-266)
[ Commercial [ office BMP ID Code (if known):
[ Institutional [ Industrial Zoning District: Limited Residential R-2
[T Public O] Roadway Land Use:
O other Site Area (sf or acres): 1.5 +/- Ac.

Brief Description of Stormwater Management/BMP Facility: Upgrade of existing VDOT BMP to include drainage from southeast
area of Williamsburg Plantation.

Nearest Visible Landmark to SWM/BMP Facility: RTE. 199

Nearest Vertical Ground Control (if known):
[ JCC Geodetic Ground Control [ usGs ] Temporary ] Arbitrary X Other
Station Number or Name:

Datum or Reference Elevation:  49.33

Control Description: Top of the Outlet Structure

Control Location from Subject Facility:
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Section 2 — Stormwater Management / BMP Facility Construction Information:

PreConstruction Meeting Held for Construction of SWM/BMP Facility: Yes [dNo [0 Unknown
Approx. Construction Start Date for SWM/BMP Facility: January, 2002
_ Facility Monitored by County Representative during Construction: Yes []No [J Unknown

Name of Site Work Contractor Who Constructed Facility: George Nice & Sons

Name of Professional Firm Who Routinely Monitored Construction: FES

Date of Completion for SWM/BMP Facility: May, 2002

Date of Record Drawing/Construction Certification Submittal:

(Note: Record Drawing and Construction Certifications are required within thirty (30) days of the
completion of Stormwater Management and/or BMP facility construction. Record Drawings and
Construction Certifications must be reviewed and approved by the James City County Environmental
Division prior to final inspection, acceptance and bond or surety release.)

Section 3 — Owner / Designer / Contractor Information:

Owner/Developer: (Note: Site Owner or Applicant responsible for development of the project.)

Name: Virginia Department of Transportation

Mailing Address: Williamsburg Residency

4451 Ironbound Road, Williamsburg, Virginia 23185

Business Phone:  (757)253-4832 Fax:(757)253-5148

Contact Person:  Jim Brewer Title:

Design Professional: ~ (Note: Professional Engineer or Certified Land Surveyor responsible for the design and
preparation of plans and specifications for the Stormwater Management / BMP facility.)

Firm Name: AES

Mailing Address: 5248 Olde Towne Road

Williamsburg, VA 23188

Business Phone:  (757) 253-0040

Fax: (757) 220-8994

Responsible Plan Preparer: Charles Records

Title: Project Engineer

Plan Name:  Williamsburg Plantation Sections

Firm’s Project No. 7555-12

Plan Date:  8/23/00 Rev. 10/16/00

Sheet No.’s Applicable to SWM/BMP Facility: 1/ 11/ / /

BMP Contractor: (Note: Site Work Contractor directly responsible for construction of the Stormwater
Management / BMP facility.)

Name: George Nice & Sons

Mailing Address: 143 Skimino Road

Williamsburg, VA 23188

Business Phone:  (757) 565-2885

Fax: (757) 565-1526
Contact Person:  Ray Nice
Site Foreman/Supervisor:

Specialty Subcontractors & Purpose (for BMP Construction Only):
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Section 4 — Professional Certifications:

Certifying Professionals: (Note: A Registered Professional Engineer of Certified Land Surveyor is responsible for
preparation of a Record Drawing, sometimes referred to as an As-Built plan, for the
drainage system for the project including any Stormwater Management/BMP Facilities.
A Registered Professional Engineer is responsible for the inspection, monitoring and
certification of Stormwater Management / BMP facilities during its construction.)

Record Drawing and Construction Certifications for Stormwater Management / BMP Facilities

Record Drawing Certification

Firrh Name: AES

Mailing Address: 5248 Olde Towne Road

Williamsburg, VA 23188

Construction Certification

Firm Name:
Mailing Address:

Business Phone: (757) 253-0040

Fax: (757) 220-8994

Name: Richard A. Costello, P. E.

Title: President

Signature:

Date:

I hereby certify to the best of my knowledge

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications
and stormwater management plan, except as specifically
noted.

(Seal)

Virginia Registered Professional Engineer
Or Certified Land Surveyor

Business Phone:
Fax:

Name:
Title:

Signature:
Date:

1 hereby certify to the best of my knowledge

and belief that this record drawing represents the actual
condition of the Stormwater Management / BMP
facility. The facility appears to conform with the
provisions of the approved design plan, specifications
and stormwater management plan, except as specifically
noted.

PREVIOUSLY SUBMITTED

(Seal)

Virginia Registered
Professional Engineer



STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable  Inc Incomplete)

L

XX

XX

XX

XX

XX

1L
XX

XX

XX

XX

XX

XX

XX

XX

Methods and Presentation: (Required for all Stormwater Management / BMP facilities.)

1.

4.

5.

All constructed facilities meet approved design plans, unless otherwise shown. Record
information or deviations from approved design plan shown in clearly annotated format and/or
boxed beside design values.

Elevations to the nearest 0.1 unless higher accuracy is needed to show positive drainage.

All plan sheets labeled with “RECORD DRAWING” in large text in lower right hand corner
(Approved County Plan Number and BMP ID Code can be included if known).

All plans sheet revision blocks modified to indicate date and record drawing status.

All plan sheets have certification statements and certifying professional’s signature and seal.

Minimum Standards: (Required for all Stormwater Management / BMP facilities, as applicable.)

1.

2.

All requirements of Section I (Methods and Presentation) apply to this section.

Plan Views: Show general location, arrangement and dimensions. Location and alignment shall
generally match approved design plans.

Profile or elevations along top or berm of the facility. At a minimum, elevations are required at
each end, at intervals not to exceed 50 feet and where low spots may be present. Top of
embankment or berm elevations must be no less than design elevation plus any settlement
allowances.

Top widths, berm widths and embankment side slopes.

Show length, width and depth of facility or grading, contours or spot elevations as required to
verify permanent pool and design storage volumes were met or were reasonably close to the
approved design. Evaluation of as-built grading, contours, spot elevations, or cross-sections, may
be necessary by the professional to ensure approved design configurations, depths and volumes
were closely maintained. If grading or elevations are significantly different from the approved
plan, the Environmental Division shall be contacted immediately to determine whether the
variation is acceptable or whether further evidence will be required. Facilities which do not
closely resemble approved plan grades, elevations or configurations may require regrading by the
Contractor; check volumetric computations; and/or a check hydraulic routing to ensure approved
design water surface elevations, discharges or freeboard were closely maintained.

Cross-section of the embankment through the principal spillway or outlet barrel. Must extend at
least 100 ft. downstream of the pipe outlet or to recorded site property line, whichever is closer.
Proper correlation is required between principal spillway (control structure) crest, emergency
spillway crest, orifice and weirs and the top of the dam or facility. All elevations and dimensions
must reasonably match the design plan or be sequentially relative to each other and the facility
must reflect the required design storage volume(s) and/or design depth.

Profile or elevations along the entire centerline of the emergency spillway. Emergency spillway
may be steeper, but no flatter or narrower than design.

Elevation of the principal spillway crest or outlet crest of the structure.
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XX

XX

N/A

XX

XX

XX

XX

XX

N/A

NA
NA
XX
XX

XX

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Primary control structure (riser) diameter or dimensions, height, type of material and base size.
Indicate provisions for access that are present such as steps, ladders, etc.

Dimensions, locations and elevations of outlet orifices, weirs, slots and drains.
Type and size of anti-vortex and trash rack device. Height, diameter, dimensions, bar spacings (if
applicable) and elevations relative to the principal spillway crest. Indicate if lockable hatch is

present or not.

Type, location, size and number of anti-seep collars or documentation of other methods utilized for
seepage control. May need to obtain this information during construction.

Top of impervious core embankment, core trench limits and elevation of cut-off trench bottom.
May need to obtain this information during construction.

Elevation of the principal spillway barrel (outlet pipe) inlet and outlet invert.

Outlet barrel diameter, length, slope, type and thickness class of material and type of flared end
sections, headwall or endwall.

Outfall protection dimension, type and depth of rock and if underlain filter fabric is present.

BMP interior and periphery landscaping zones conform with arrangements and requirements of
the approved design plan.

Maintenance plan taken from approved design plan transposed onto record drawing set.
Fencing location and type, if applicable to facility.

BMP vicinity properly cleaned of stockpiles and construction debris.

No visual signs of erosion or channel degradation immediately downstream of facility.

Any other information formally requested by the Environmental Division specific to the
constructed SWM/BMP facility.
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STORMWATER MANAGEMENT / BMP FACILITIES

RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable  Inc Incomplete)

VIIL

XX

XX

N/A

Inc

N/A

XX

N/A

N/A
N/A
N/A

XX

N/A

XX

Group F — Extended Dry Detention (Includes F-1 Timber Walls; and F-2 Dry Extended Detention

FL

F2.

F3.

F4.

Fs.

Fé.

F7.

F8.

F9.

F10.

F11.

F12.

F13.

F14.

F15.

F16.

with Forebay)
All requirements of Section II, Minimum Standards, apply to Group F facilities.

Basin bottom has positive slope and drainage from all basin inflow points to the riser (or outflow)
location.

Timber wall BMP used in intermittent stream only. (ie. Prohibited in perennial streams.)

Forebay provided approximately 20 fi. upstream of the facility. Forebays generally 4 to 6 feet in
depth.

A reverse slope pipe, vertical stand pipe or mini-barrel and riser was provided to prevent clogging

Principal spillway and outlet barrel provided consisting of reinforced concrete pipe with O-Ring
gaskets for watertight joint construction.

Mini-barrel and riser, if used, contains a removable trash rack to reduce clogging.

Low flow orifice, if used, has a minimum diameter of three (3) inches or two (2) inches if internal
orifice control was utilized and a small, cage type external trash rack.

Timbers properly reinforced or concrete footing provided if soil conditions were prohibitive,
Timber wall cross members extended to a minimum depth of two (2) feet below ground elevation.
Protection against erosion and scour from the low flow orifice and weir-flow trajectory provided.
Stilling basin or standard outlet protection provided at principal spillway outlet.

Adequate, direct access provided to the facility. Access corridor to facility is at least ten (10) feet
wide, slope is less than twenty (20) percent and appropriate stabilization provided for equipment
and vehicle use. Access extends to forebay, standpipe and timber wall, as applicable.

No visual signs of undercutting of timber walls or clogging of the low orifice were present.

No visual signs of erosion or channel degradation immediately downstream of facility.

No visible signs of accumulated silt/sediment were present in the facility following construction or

alternately, accumulated silt/sediment was properly removed and no adverse affects to the
function of the facility are anticipated.

CURRENTLY FUNCTIONING AS A SEDIMENT BASIN.



STORMWATER MANAGEMENT / BMP FACILITIES
RECORD DRAWING CHECKLIST

( Key for Checklist is as follows: XX Acceptable  N/A Not Applicable  Inc Incomplete)

X. Storm Drainage Systems (Associated with BMP’s Only)

(Includes all incidental stormwater drainage conveyance systems associated with SWM/BMP facilities
such as onsite or offsite storm drains, open channels, inlets, manholes, junctions, outlet protections,
deflectors, etc. These facilities are external to the treatment function of, but are directly associated with
drainage to and/or from a constructed SWM/BMP facility. The intent of this portion of the certification is
to accurately identify the type and quantity of inflow or outflow points associated with the facility for future
reference. The Professional may use his/her own discretion to determine inclusive facilities to meet the
intent of this section. As a general rule, storm drainage systems would include incidental facilities to the
nearest access structure upslope or downslope from the normal physical limits of the facility or 800 feet of
storm drainage conveyance system length, whichever is less.)

_XX _  SDI1. All requirements of Section II, Minimum Standards, apply to Storm Drainage Systems.
XX SD2.  Horizontal location of all pipe and structures relative to the SWM/BMP facility.

_XX  SD3. Type, top elevation and invert elevation of all access type structures (inlets, manholes, etc.).
XX SD4.  Material type, size or diameter, class, invert elevations, lengths and slopes for all pipe segments.

XX SDs. ClaSs, length, width and depth of riprap and outlet protections or dimensions of special energy
dissipation structures.

. XIL Other Systems (Includes any non-typical, specialty, manufactured or innovative stormwater
management/BMP practices or systems generally accepted for use as or in
conjunction with other acceptable stormwater management / BMP practices.
Requires evidence of prior satisfactory industry use and prior Environmental
Division approval, waiver or exception.)

N/A O1. All requirements of Section I, Minimum Standards, apply to this section.

N/A 02 Certification criteria to be determined on a case-by-case basis by the Environmental Division
specific to the proposed SWM/BMP facility.
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AES CONSULTING ENGINEERS |
%5548 Oldo Townt rved, sute 1+ L2 1R OF TRANSTINTAL
WILLIAMSBURG, VIRGINIA 23188

Phone: (757) 253-0040
Fax: (757) 220-8994

DATE JOB NO.
ATT: - Mr. Darryl Cook 11/12/04 7555-12
. . s FROM:
co.: JCC Environmental Division Charles Records
RE

Address:

Williamsburg Plantation
cc Section 5 SWM As-builts

WE ARE SENDING YOU THE FOLLOWING ITEMS: X Attached
[] Under separate cover via

(] Original(s) ] Print(s) [] Plan(s) [] Specification(s) [] Change Order

[] Copy of letter(s) [] Other:
COPIES DATE No. of Pages DESCRIPTION
2 SWM Record Drawings
2 Construction Certification Documents

THESE ARE TRANSMITTED as checked below:

X For your approval [] For your signature [] For review and comment
For your use [] As you requested [] As requested by:
] Other: ,
RECEIVED |
REMARKS: -
Darryl,

éub itted information for the Williamsburg Plantation
ved a-‘e_ﬁﬁp of the Letter of Credit extension request letter, | thought
if you have any questions or need any additional

Here are a few, oreJ
Section 5 SWN Facility.
this project was closed 0
information. Thanks.

Charles Records

If enclosures are not as noted, kindly notify us at once.

File name: U:\My Documents\Transmittals\JCCenviron-Transmittal.doc Page 1 of 1
Form Rev. 7/02
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FOUNDATION ENGINEERING SCIENCE, INC.

* Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
* Environmental Management [Phase | & |1, Asbestos and Lead Paint Sampling]

+ Construction Materials Testing & Inspection [Quality Control & Quality Assurance]
* Foundation & Pavement Problems Evaluations & Remediations

* Value Engineering During Design & Construction

NS ISSSSSSSSN

Mr. J.P. Ottino I, V.P. May 20, 2002
Williamsburg Plantation, Inc.

Berkeley South Building

Executive Suite 121
3015 N. Ocean Boulevard 1D E @ E |
Ft. Lauderdale, Florida 33308

APR 1 2003
Re:  Earthen Dam Certification Report

Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia

AES CONSULTING
ENGINEERS

FES Report No. 1-9C120.345

Dear Mr. Ottino:

Foundation Engineering Science, Inc. (FES) hereby certifies to the best of our knowledge and belief that
the Earthen Dam for the Storm Water Management/BMP facility for Williamsburg Plantation, Section
Five was monitored and constructed in general accordance with the provisions of the approved design
plans, specifications and storm water management plan.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted, 5 S
S.ELAWAR 23
8 No 25583 L 7Ra S El-Awar, P.E.
Project Engineer 4 Pri lEngineer

<
>
)
(¢]

Z
o

[\
N
(W8]
[0 ¢}
(98]

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. KeMZgF@C“ AL
(1) James City County — Mr. Gerald E. Lewis gV
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.E.

CAcompan\OLD Files\]99Ncm\]-9C120.345

11843 B CANON BOULEVARD>» NEWPORT NEWS, VIRGINIA 23606 » PHONE: 757-873-4113 FAX: 757-873-4114



FOUNDATION ENGINEERING SCIENCE, INC.

* Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
* Environmental Management [Phase | & ||, Asbestos and Lead Paint Sampling]

* Construction Materials Testing & Inspection [Quality Control & Quality Assurance]
* Foundation & Pavement Problems Evaluations & Remediations

* Value Engineering During Design & Construction

LI T T T 1T T T1
NS I S NG (NN O O

Mr. Ken Yerby June 5, 2001
Williamsburg Plantation Inc.
4029 Ironbound Road, Suite 200

Williamsburg, Virginia 23188

Re:  Interim Earthen Dam Report
Williamsburg Plantation, Coach House Lane-Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.145

Dear Mr. Yerby:

Foundation Engineering Science, Inc. (FES) hereby certifies to the best of our knowledge and belief that
the Storm Water Management/BMP facility for Williamsburg Plantation, Coach House Lane was
monitored and constructed in general accordance with the provisions of the approved design plans,
specifications and storm water management plan.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,
FOUNDATION ENGINEERING SCIENCE, INC.

%o&/

[dres Hawarry Raj
Project Engineer P

4

lawar, P.E.

XCopies: (1) Client

Crlicompanyioldfilesi 1999 cmi\1-9C120. 145

11843 B CANON BOULEVARD = NEWPORT NEWS. VIRGINIA 23606 = PHONE: "57-873-4113 FAX: 757-873-4114



| FOUNDATION ENGINEERING SCIENCE, INC.

» Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
» Environmental Management [Phase | & |1, Asbestos and Lead Paint Sampling]
 Construction Materials Testing & Inspection [Quality Control & Quality Assurance]
+ Foundation & Pavement Problems Evaluations & Remediations

+ Value Engineering During Design & Construction

Mr. J.P. Ottino HI, V.P. Jay 20, 2002
Williamsburg Plantation, Inc.

Berkeley South Building

Executive Suite 121 13 0®
3015 N. Ocean Boulevard .5 P
Ft. Lauderdale, Florida 33308 pe 1727

Re:  Earthen Dam Certification Report
Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.345

Dear Mr. Ottino:

Foundation Engineering Science, Inc. (FES) hereby certifies to the best of our knowledge and belief that
the Earthen Dam for the Storm Water Management/BMP facility for Williamsburg Plantation, Section
Five was monitored and constructed in general accordance with the provisions of the approved design
plans, specifications and storm water management plan.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,
FOUNDATION ENGINEERING SCIENCE, INC.

‘,3‘3
= RAASELAWAR 24
' No. 026363 ,;;;;*Rau

ppl Engineer
e, > No. 26383
XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Kengerby
(1) James City County — Mr. Gerald E. Lewis <
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.E.

CAcompamy\OLD Files\]99NcmN\I-9C120.345

11843 B CANON BOULEVARD» NEWPORT NEWS, VIRGINIA 23606 » PHONE: 757-873-4113 FAX: 757-873-4114



q /7 Bmp

/ 9 u s // &/ James City County, Virginia
27.3Y Y alitd Environmental Division

Stormwater Management/BMP
Record Drawing and Construction Certification Review

Tracking Form

County Plan No.: > P’, 03-00
Project Name: WNMB ¢ P YT N SEC N WITWZ‘X &9
Stormwater Management Facility: __ JRY A0V 9 “
Phgse: 01 0On II .
gis Information Received. Date/By: mAR 28 03 A4 £Es

Administrative Check.

&, Record Drawing Date/By: ’/ 2 7/ 032 AES, A8 f/?l 3/2)/ 63 AES

G/ Construction Certification . Date/By: 5 Jeo/02 F £ 5

B/ RD/CC Standard Forms (Required for ‘all BMPs after Feb 1% 20010nly)

O Insp/Maint Agreement #/Date:

) BMP Maintenance Plan Location:

O Other:

Stagnidard E&SC Note on Approved Plan Requiring RD/CC or County comment in plan review file.
Yes (OO No Location:

a
E/ Assign County BMP ID Code: Code: PC 178

& Preliminary Input into Division’s “As-Built Tracking Log”

g// Add Location to GIS Database Map. Obtain site information (GPIN, Owner, Site Area, Address, etc.)
4

Preliminary Log into Access BMP Database (BMP ID #, Plan No., GPIN, Project Name, etc.)

Active Project File Review (correspondence, H&H, etc.).

Initial As-Built File setup (Label, copy hydraulics, BMP plan and detail information, etc.).
AR Inspector Check of RD/CC (forward to inspector using transmittal for cursory review).
Pre-Inspection Drawing Review - Approved Plan (Quick look prioy to Field Inspection).

D/ Final Inspection (FT) Performed Date: I//l 6 Y wrc
4 Record Drawing (RD) Review ( *** ) Date: Wl
(¥ Construction Certification (CC) Review  Date: <7
d Acti
No comments.
a Comments. Letter Forwarded. Date:
O Record Drawing (RD)

3 Construction Certification (CC)
3 Construction-Related (CR)
(3 Site Issues (SI)
(3 Other :
O Second Submission:
0 Reinspection (if necessary):
Z/ Acceptable for stormwater managment facility purposes (RD/CC/CR/Other) Proceed with bond release.

If ok for full release, notify Inspector and Inspector Supervisor using “Surety Request Form
Check/Clean active file of any remaining material and finish “As-Built” file.

Add to County BMP Inventory/Inspection schedule (Phase I, IT or III).

Copy Final Inspection Report into County BMP Inspection Program file.

Obtain Digital Photographs of BMP and log into computer.

Add to JCC Hydrology & Hydraulic databag} (optional). / ’
Complete “As-built Tracking Log”. /K Y= 1

BMP Certification Informazm Ac,ceztable

Plan Reviewer: P Date: / p /

*** See separate checklist.




Commonwealth of Virginiﬁ

Department of Transportation

Philip Shucet David A. Steele, PE
Commissioner Interim Resident Engineer

January 12, 2005

llllllll”IIIII”IIII'IIIIIIIII'
GEORGE NICE & SONS, INC.
143 SKIMINO ROAD
WILLIAMSBURG, VA 23188

Attention: S. RAY NICE, P.E.

Land Use Permit Completion Notice

Permit Number: 535-22779

Route: 199, Route 199
Location: James City

Your Reference Number:

Completion Date: 1/12/2005 8:33:02 AM
Surety Type: Single Performance Bond
Surety Amount: 100000

Obligation Amount: 100000

Refund Amount: 100000

Dear Permittee;

In early January, we received the As-Built drawings for the Williamsburg Plantation SWMB on Rte. 199 in James City
County. This was the final punch list item required to complete this permit. With all the other items being taken care of, the
permit referenced above has been satisfactorily completed.

If you have any questions, please contact the following Permit section:
Williamsburg Residency

4451 Ironbound Rd. ' g i /(q_
Williamsburg, VA 23188 éce:'ﬂ"/ /béf
(757)253-4832 \L/I‘I’-H al

% Wrordddiod

Sincerely, %\-zf -'FIQM \(WT/' I Wg

Mark D. Yeatte e
Mark D. Yeatts %W e 7% &TEM

Permit and Subdivision Specialist Senior P dal re RerehezD .

Cc:  Ken Yerby, Plantation Group, LLC %\Uy

James City County Environmental Division

,ye7'\/€17% 0¥ ¥ -

WE KEEP VIRGINIA MOVING



/ § 3 , 2 Stormwater Management / BMP Inspection Report

Detention and Retention Pond Facilities

County BMP ID Code (ifknown): Y2 115

Name of Facility: _ZQ_M BMPNo.:___ | of !/ Date: _)J ] )L } 04

Location:

AN OFS

Name of Owner: o1

Name of Inspector: 754LL @/IL/

Type of Facility: __ [ 3f sy 1l

Weather Conditions: __54,;1“? Type:  fA Final Inspection (3 County BMP Inspection Program (3 Owner Inspection

If an inspection item is not applicable, mark NA, otherwise mark the appropriate column.

O.K. - The item checked is in adequate condition and the maintenance program is currently satisfactory. No action required.
Routine - The item checked requires attention, but does not present an immediate threat to the function/integrity of the BMP.
Urgent - The item checked requires immediate attention to keep the BMP operational and to prevent damage to the facility.

Provide an explanation and details in the comment column, if routine or urgent are marked.

Facility Item OXK. Routine Urgent Comments

Embankments and Side Slopes:

Grass Height — 24 " 2 A s
Vegetation Condition -

Tree Growth v

Erosion .

Trash & Debris 74

Seepage Vv

Fencing or Benches

Interior Landscaping/Planted Areas: #None O Constructed Wetland/Shallow Marsh (3 Naturally Established Vegetation

Vegetated Conditions

Trash & Debris

Floating Material

Erosion

Sediment

Dead Plant

Aesthetics

Other

Notes: (047 1S wphioep Popsel tMrtsi

Page 1 of 3



’ gcility 1em | eane 1 FRPR | gy i ~— v nnase vt e

water Pools: 0 Permanent Pool (Retention Basin)  (J Shallow Marsh (Detention Basin) 2 None, Dry (Detention Basin)

Shoreline Erosion —

e

Algae —
Trash & Debris —
Sediment ~
Aesthetics -
Other

Inflows (Describe Types/Locations):

Condition of Structure e
Erosion _—
Trash and Debris

Sediment -

Outlet Protection

\

Other

Principal Flow Control Structure - Riser, Intake, etc. (Describe Type): 222 -7 Ve (__,7,1))

Condition of Structure -
Corrosion 7
Trash and Debris -
Sediment 7~
Vegetation 7
Other

Principal Outlet Structure - Barrel, Conduit, etc. :

Condition of Structure

Settlement

Trash & Debris v
Erosion/Sediment P
Outlet Protection v,.
Other

Emergency Spillway (Overflow):

Vegetation -
Lining —
Erosion -
Trash & Debris -
Other -
Notes:
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Nui'sance Type Conditions:

Mosquito Breeding v
/ Animal Burrows -
Graffiti ~

Other

Surrounding Perimeter Conditions:

Land Uses e
Vegetation D
Trash & Debris /
Aesthetics v
Access /Maintenance

Roads or Paths

Other

Remarks:

v
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Overall Environmental Division Internal Rating: ;
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RECORD OF PHONE CONVERSATION

Call To: Ken Yerby — 220-2874 Date: 5/14/02

Call By: Bob Lane
Thase g

Re: Williamsburg Plantation-Dam Certification and As-builts

[ asked Ken about the status of the certification and the as-built drawings. He called back
after talking with Rich Costello, FES. According to Rich, they will complete the as-
builts and assemble the certification package within 30 days. (They prefer to wait until
the grass is established to do the as-built work.) They intend to send us a complete
package at that time.
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S URG P

l

1 /

SECTION o: UNITS 97—-133

PROPERTY ZOMNING: LIMITED RESIDENTIAL DISTRICT R~2,

PROPERTY TAX PARCEL NO. PARY OF {(32-4) (1~28C)
Pﬁi}?’iﬁ@ ADDRESS: 4870 LONGHILL ROAD

O THIS SITE PLAN IS FOR A SECTION OF TIMESHARE UNITS VHICH 15 PARY OF AN APPROVED OVERALL

CLUSTER DEVELOPMENT PLAN (JCC. CASE NO. MP-02-00),

THE UNITS ARE 2 STORKES, USE GROUP B, AND CONSTRUCTION TYPE 38, MAXIMUM BUILDING HEIGHT &
35 FEET. - ‘

OVERALL SITE DENSITY IS 3.99 UNITS/ ACRE AS APPROVED WITH AMENDED MASTER

PLAN MP~02-00, TOTAL APPROVED UNITS TO DATE = 86 UNITS.

AL UTHITIES SHALL BE PLACED UNDERGROUND AND SHALL HAVE A MINBMUM OF 387 OF COER.

TE CONTRACTOR SHALL SATISFY HIMSELF AS TO ALL SITE CONDITIONS PRIOR TO {Ii}%ég?ﬁﬁﬂfﬁﬁﬁ. :
CONTRACTOR SHALL VERIFY ALL-DIMENSIONS AND SHALL NOTIFY MISS UTILITY (1-B00-552-7001)
PRIOR TO ANY EXCAVATON OR DEMOLITON. -

VERIFY ALL DIMENSIONS AND NOTIFY JAMES CITY SERVICE AUTHORITY PRIOR T0 ANY EXCAVITION OR

+ DEMOLITION WITHIN UTIITY CORRIDORS.

10,

i1

12.
13,

14.

18,
17,
18

18,
20.

2%

THE AC{}&T%@(}R 15 RES?G%&%E&E FOR OBTANING ALL NECESSARY PERMITS PRIOR T0 COMAENCEMENT OF
WORK, TO INCLUDE, BUT NOT LBETED 10, JAMES CITY COUNTY LAND DISTURBANCE, BULDI, AND UTHITY.

A Lﬁ?\éi} DISTURBING PERMIT AND 'SEL?:%RG% AGREEMENT, WiTH SURETY, ARE REQUIRED FOR THIS PROJECT.

CONTRACTOR SHALL BE RESPONSIBLE FOR THE COORDINATION OF CONSTRUCTION EFFORTS BTH VRGINA
NATURAL GAS, VIRGINIA POWER, APPROPRIATE TELEPHONE COMPANY, APPROPRIATE CABLE [OMPANY,
JAMES CITY SERVICE AUTHORITY, AND OTHERS THAT MAY BE REQUIRED. ;

o
: GJECT TO BE SERVED BY PUBLIC WATER AND SEWER OWHED BY THE JAMES OITY
g&%iﬁ AUTHORITY. ALL PROPOSED WATER AND SANITARY WPROVEMENTS TO BE
CONSTRUCTED IN ACCORDANCE WITH JOSA STANDARDS AND SPECIFICATIONS.

ALL PARKING S?A{)ﬁﬁ.ﬁ%& BE DELIEATED YATH PAINT STRIPING, THE MINBUM Niﬁ%%ﬁ{f}? PARKING

SPACES SHALL BE 2.5 PER DWELLING UNIT, IN ACCORDANCE WITH SEC, 24-88 (A} (1) OF WE JCC
ZOMNING ORDINANCE, HANDICAP PARKING SPACES SHALL BE DESIGNATED BY ABOVE GROUBD SIGNS PER

UZBC REQUIREMENTS,
-REFUSE TO BE REMOVED BY PRIVATE CONTRACTOR.
THE SITE DOES NOT LIE WITHIN ANY RESOURCE PROTECTION AREAS,

THIS PROPERTY LIES IN ZONE "X° (AREAS DETERMINED TO BE QUTSIDE THE 500 YEAR FLIOD PLAN) A8
SHOWN ON COMMUNITY PANEL 510201 0035 B, DATED 2/8/ 1991 OF THE FLOOD INSURMICE RATE MAPS
FUR JAMES CITY COUNTY, VIRGINIA,

CONTOUR INTERVAL 5 ONE FOOT, _
ANY NEW SIGNS SHALL BE IN ACCORDANCE WITH ARTICLE U, DIVISION 3 OF THE JOC ZQ%%§$ ORIENANCE,

ANY OLD WELLS THAT MAY BE ON-SITE THAT WILL NOT BE USED MUST BE PROPERLY ARNDONED
ACCORDING TO STATE PRIVATE WELL REGULATIONS AND JAMES CITY COUNTY CODL.

OWNER/ DEVELOPER:  TME BERKELEY GROUP
MR, JP. OTING, I
BERKELEY SOUTH BLDG, EXEC. SUTE 115
3015 N. OCEAN BLVWD .
FT. LAUDERDALE, FL 33308

NDEX OF SHEETS

- SHEET NUMBER DESCRIPTION
1 COVER SHEET
2 - SITE AND UTILITY' PLAN /GRADING,
- - DRAINAGE AND E&S PLAN (PHASE I)
2A UTILITY PROFILES, NOTES AND
DETAILS (PHASE 1)

5 SITE PLAN (PHASE 1)
3 INTERIM GRADING, EROSION AND

B SEDIMENT CONTROL PLAN (PHASE II)
5B GRADING, EROSION AND SEDIMENT

CONTROL PLAN (PHASE II)

DRAINAGE AND UTILITY PLAN

UTILITY PROFILES

LANDSCAPE PLAN AND DETAILS

LIGHTING PLAN AND DETAILS
ENVIRONMENTAL INVENTORY

NOTES AND DETAILS

- NOTES AND DETAILS

SMP (VDOT FACILITY "G") NOTES AND DETAILS

TS0 o~

FOR

WILLIAMSBURG  PLANTATION,

LAFAYETTE GREYHOUND

SQUARE ESTATES

THE
HAMLET

, WILLIAMSBURG
FORD'S WEST

COLONY

THE MEWS AT
WILLIAMSBURG

EASTERN
STATE

’ R
VICINITY MAP (APPROX. SCALE 1"=1000")

DATE: AUGUST 23, 2000
REVISED: NOVEMBER 16, 2000

PROJECT NO.: 7555-12

5248 Olde Towne Road, Suite 1
Wiliamsburg, Virginia 23188
(757) 253-0040
W  Fax (757) 220-8994

CONSULTING ENGINEERS

CHISEL
RUN

STRATFORD
HALL

PATRIOT

SKIPWITH
FARMS

INC.

EXISTING PROPOSED
WATER _—

SANITARY SEWER —_— —

STORM SEWER ———

FORCE MAIN —_ M —

w3 FELE -~  OVERHEAD TELEPHONE LINE —O/M TELE—
UNDERGROUND PHONE LINE ~——PHONE—

3 f OVERHEAD ELECTRIC UNE  —0/f——
................ — GAS LINE —_— 0 —_
FIBER OPTIC —F0 ——
OVERHEAD CABLE —A—
MANHOLE ——
CURB DROP INLET i —
T YARD DROP INLET el
E FLARED END SECTION |
e VALVE —_—r—
el G FIRE HYDRANT ASSEMBLY ——><¢§-
BLO%—OFF VALVE ——
50 AIR RELEASE ASSEMBLY 2 )
CLEAN OUT —e
WATER METER —
fol POWER POLE
{3l POWER POLE W/GUY WIRE
Res LIGHT POLE
& STREETLIGHT ®
P———— CENTERLINE /BASELINE e —
AN OO WA RPN R'GHT OF WAY

e tae AK ks CREARRECE

PROPERTY LINE
s G DITCH/SWALE

A CONCRETE LINED DITCH
EC-3 LINED DITCH

7, 77 7  BITUMNOUS CONCRETE
S CONCRETE

B A
aveaecBishactiorocceoeonceanadarcecicece,

AGGREGATE /GRAVEL

i)

LEGEND

EXISTING PROPOSED
Y EXISTING TREELINE
£ yamapie EXISTING TREE
LIMITS OF CLEARING Y'Y
SILT FENCE —X—X— &
WIRE_REINFORCED
SILT FENCE —X——X—s?
INLET PROTECTION )
_ CHECK DAM N N
STRAW BALE BARRIER [TTé®
DIVERSION DIKE Py (D)
RIP RAP ReABeSTesmel
REVERSE GRADE GUTTER PAN N <r~o~—
b g . BORING
U BENCH MARK
2 GROUND ELEVATION 4
o TC=
TOP OF CURB ELEV. ELEV
. ' FG=
FINISH GRADE ELEV. EEV
IW=_
TOP OF WALL ELEV, ELEV
GRADING LINE TE-IN ~ ——
80 ................................. EX'STING CONTOUR ELEV.
CONTOUR ELEV. —{80}—
GRADING BY OTHERS - —_
RESERVED PARKING é
YARD HYDRANT ®
e MAILBOX
£ SIGN Y
WETLANDS
—_ RPA BUFFER

25% SLOPES OR GREATER

AREA OF FILL

HIGH POINT

| HEREBY CERTIFY TO THE BEST OF MY JUDGEMENT, KNOWLEDGE, AND BELIEF THAT THIS
RECORD DRAWING REPRIESENTS THE CONDITIONS OF THE SITE ON THE DATE IT WAS

RICHARD A. COSTELLO

CERTFICATE NO.
013250

7
ENGINEER

RECORD DRAWING BASED ON INFORMATION AS
SURVEYED 5-02 & 3-04 BY A.E.S. CONSULTING

ENGINEERS

7 |3/10/04 |RECORD DRAWING STORM WATER MANAGEMENT/ BMP FACILITY

6 |3/27/03 | RECORD DRAWING STORM WATER MANAGEMENT/ BMP FACILITY | CBR
51 5/4/0 REVISED PER JCSA COMMENTS DATED 5/4/01 CBR
4 | 4/17/01 |REVISED PER JCC ENVIR. COMMENTS AND TO INDICATE PHASING| CBR
3 | 3/23/01 | REVISED PER VDOT COMMENTS (DRY POND) FACILITY "G” CBR
2 |11/16/00 REVISED PER JCSA COMMENTS CBR
1 [10/18/00| REVISED SITE LAYOUT & REVISIONS PER JCC COMMENTS CBR
No.| DATE REVISION / COMMENT / NOTE BY

N

JCC S—-103-00 RECORD DRAW/NG—J’/70/O4 SHEET NO. 1
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SWM—DRI T
o e e 5 arGn S GE CONSTRUGTED WIh T FOLLOWRG: —1
1. FOR SWM DRANAGE STRUCTURES, SWM DAMS OR SWM RISER ° Ya (D +27)
PPES OF CONCRETE, AN OPENING SHALL BE PROVIDED W THE
CONCRETE WALL: 12* MAX. UR 6" M. AND SHALL BE COVERED
2 D:::ST:;?“S:ir:LBEP:::iHED TO SWM DRANAGE STRUCTURE, CONCRETE CRADLE e N OTE:
SV D OF SH RSER PIFE 10 GOVER. WATER QUALTY ORFIE. R Ly Nt p—— , THIS FACILITY WAS CONSTRUCTED WITH ROUTE 199 AS SWM/ BMP FACILITY
3. SIZE OF WATER QUALITY ORFICE 1S TO BE SPECIIED FOR EACH BASN. (€ THE TRENCH MAY BECOME THE CRADLE Fom:).s . "G" FOR VDOT PROJECT O1 99_047_}?30’ PE-103, RW=204 C—501.
FOR DETALS OF SWM DRANAGE STRUC-TURE. SEE SVMNDARD SWM-1. %iﬁ’&cgﬁ%g $$ E&:ﬁgﬁ-ﬁg#gtﬂm:cj?mg BASH. NN“‘“ NBL R TE' T 99 \\\N‘\\\ STA ’
CONGRETE' D SOMMARIZED. A5 EACH PER LOGATION, SO . 281+31.88 NBL
. [ WWM EX. D.l. QUTLET €
M .
. s X TOP =49.33 -
T — ME : +450- )
e EX. NV, =FZ606- (PLUGGED) ...
ROUND OR SOUNRE o R EX.INV. OUT = - M e —— PLANT LIST
s T R i EX. EAST SLOPE OF POND H3.93] . T, S
UNITS WHERE APPLICABLE. ) - ) BRI . v e
|| RssenRa _{ o T TO REMAIN INTACT - e e KEY ™ QLY — BOTANICAL NAME ~ COMMON NAME MIN SIZE  ROOT COMMENT
e hy?]ﬁ i N q Q \ 0Q - RIE. 199 o — e LG 37 m‘"‘”‘“ﬁ%é&&&%‘}sﬁOCYPARIS LEYLAND CYPRESS 6 HT  B+3  SINGE STEM
et s N sorTou - . . e, i e, it
l bt | e Y Y Wy EX. TOP OF SLOPE T ———.. e e, R
...... N |-waree i hggkm'r& 1 LERER) i _,-1.—-';:3% . ) Bﬂﬂ_ﬁ'ﬁ"@i o T, —_ h T, MM
( M it Ed m'{dm Ldemm e - L““*fff‘"-‘ VDOT TURN-AROUND PER EX. POND SLOPE %%M Q\ T e | WM"”WM«»%, 13 MYRTC#“QERJEERA WAX MYRTEEMNMM 24" CONT. DENSE, FULL
i — = DETAL FOR METAL PLATE AND . SIDE VIEW WITH DEBRIS RACK : / YDOT PRQJ. 01.99—047403 P $ MM . Lk/ &,’ s S—_—— “""“wmmm '”"’”"‘""-«MM oy, -
R I WATER QUALITY ORFICE - : N R 0 K _— q . o e —— _ e
METAL PLATE DETAL TYPICAL SWM DRANAGE STRUCTURE LT E): i & (% Q . &y T ——— T g SOAPE HOTES: 4 Qf{f}g}%ﬁ%%ﬂﬁ*@?@% SHALL %3%?%»“%""%%% M«”M
INOT GALVANZED) . . I . g 2 ) R C P E X T O E OF S[_ OPE 4 “P s e, e, %—mm,‘,,w,% ; 7‘35 5 5’6’5‘%':’{“} 5\3 2905 é?}?%@%%% P S e,
- . OP /DA e e, - LAY HY AT T %g %:;), R
| im INV.=49.00 oy K 4 o TOP /1 I\Q M’M CONRETE CRADLE.PER VDOT S S M"*-m,,,, .
ST S oF 3 : T SWIT DETALS e + &99“ e {SEE DETAIL THIS SHEET*)M“.MMM 2. PLANT-SHBSTIVUTIONS MUST BE &???Z@E’%é}mmm R
G N REFERENCE > R " i E walee 11, e RET: 3 e T,
. S e A e e we  E o e, e & s T T HETCHRGR. 10 WSTALLATION. T T
——‘] VRGIMA DEPARTMENT OF TRANSPORTATION ’ + "/ 9, +° %“"”'"’Mvmm,h i, o, g, o, - =
%08 <. é-h F e, s, e o
x _ SILT FENCE TO BE e e R I
. - -. 7 — - - - o) Wme.‘ S N S ] M%«»,,‘, ‘*««,,%%
& [ ~ —— Lo — T
' el . e, e,
| -, ’ - N* ) " 7 E?(. 4£ - ]E ,F M%"'Wm«% M’“"'M M\M"’ i,
. Ry | & 55 LF OF 30" RCP IVELP. N R e
' ; : "/ (INCLUDES ES—1) e
H - L — & n org %“"’m.
od H ' B - @ 248% . g (:F@—F\’EM#W-} e e
| ! / s / g == CONTRACTOR SHALL ENSURE POSITIVE T I
‘ LIMITED G 2/ R o " = DRAINAGE THROUGH QUTLET BARREL AMD- R
— o’ g s 8 : 9 1R RECHENG—EHANNEE. EXISTING CHECK DAM R
ACCESS.LNE RN i N ¥ VDoT : . SHALL BE REMOVED. R
- Jie) b P 3 LIMITED oF i ., OTE .
F I 1 SEDIMENT FOREBAY ACCESS LNE &, 2N E e S EXISTING RIP_RAP PROPOSED SLOPES SHALL BE
[55] TO REMAIN AT 3:1 UNLESS OTHERWISE INDICATED.
S 41 NEW STORMWATER MANAGEMENT POND A ;S ¥ LF CLASS Il PIPE OUTFALL
\S/DO#F - CONSTRUCTION AND MAINTENANICE EASEMENT / + 7l SREP © '9.‘3%?
; FOR FACILITY "G” ~ VDOT PROW. * e ¢+ :
30" ES-1 /
0199-047-F30, PE-103, RW-204, C-501 W
INV = 4730 [d47. ' ’ ' W
/ 2B | HEREBY CERTIFY TO THE BEST OF MY JUDGEMENT, KNOWLEDGE, AND BELIEF
2 / = THAT THIS RECORD DRAWING REPRESENTS THE CONDITIONS OF THE SITE ON THE
é‘ 4 DATE IT WAS SURVEYED. THE SITE APPEARS TO CONFORM WITH THE PROVISIONS
i y* * P I % civigf ’ CERTFCATE K0,
2 3 7 & 01/ 013250
¥ wor . ¥ TR o o ) ) 310/04
p : % . MANTENANCE [ 0 TRESPASSNG” §%0; P ENGNEER y DATE
Y VS : STHDI-7 "NO TRESPASSING”  ACCESS ROADWAY SIGN (TYP.) ..__\\ \ “ROP EsgIoNR
7 7 7 e w/ TIPE tf 4 57 [ SIGN (TYP.) S 4}4\ Al
‘;;)‘ (f‘ . / ; 5;‘ TOP - '55’5'9' > - E’%j?; M o fh . ) \
o re 5 4 s INV= 4856 [48.0 PY—— Loe boted / S e |
/ — ’ = \
i N
—— S e e s RECORD DRAWING BASED ON INFORMATION AS
== oy A T’Sﬁ‘f@i‘?@é‘écﬁﬁ‘?ﬁ‘fﬁ'k{‘hg@ | SURVEYED 5-02 & 3-04 BY A.E.S. CONSULTING
o, _""M.:....:_f . ol g e N . S l—.__&\% [ S > .
L rel - . “-ELEV ©@-CONTROL. SECTION =52%— %o ENGINEERS
' ONJROL SECTION™FQ BE “{51.

Con
PLOCATED IN CYT ™
1R-RAP“APRON “SHALL

" 6 3\. il _ - AL 2 “
- CON W{%E TO~ELEVATION 47.
S Do ™SO\ EC-3 MATIING SHALL BE., GRAPHIC SCALE
Ex. TREEUML P EXISTING. e\ APPLIED FREY ELEVATION ™. - , . ,
- BUILDING ™ 47 10° \ 25 0 25 50
,, % N % »
9....
‘ SCALE: 1" = 25
o, e
DAM CONSTRUCTION NOTES
| 1. A GEOTECHNICAL SUBSURFACE EXPLORATION AT THE PROPOSED DAM SITE SHALL BE PERFORMED TO ENSURE 4. CUTOFF TRENCH/KIEY TRENCH:
SUITABILITY OF THE SUBGRADE. THE GEQTECHNICAL INVESTIGATION WILL DETERMINE SUITABILITY OF THE FILL MATERIAL, THE TRENCH SHALL BIE EXCAVATED ALONG THE CENTERLINE OF THE DAM. THE MINIMUM DEPTH SHAL. BE AS SHOWN ON
RECOMMENDED ANTI-SEEP MEASURES, KEY TRENCH DEPTH AND WIDTH, AND THE ANTICIPATED LOCATION OF THE THE PLANS AND SHAILL EXTEND UP BOTH ABUTMENTS. THE BOTTOM WIDTH SHALL BE WIDE ENGUGH TO PERMIT
PHREATIC LINE. THESE RECOMMENDATIONS ARE HEREBY MADE A PART OF THE DAM'S CONSTRUCTION SPECIFICATIONS. OPERATION OF COMPACTING EQUIPMENT. THE SIDE SLOPES SHALL BE NO' STEEPER THAN 1:1. COMPACTING REQUIREMENTS
65 6 5 A REPRESENTATIVE OF THE GEOTECHNICAL CONSULTANT SHALL BE ON SITE OURING CONSTRUCTION TO ENSURE SHALL BE THE SAME AS THOSE FOR EMBANKMENT. THE TRENCH SHALL BE KEPT DRAINED DURING THE BACKFILLING —
¥ PROPER MATERIALS AND DAM CONSTRUCTION METHODS ARE UTILIZED. FOLLOWING DAM CONSTRUCTION, THE COMPACTING OPERATIONS.
GEQTECHNICAL CONSULTANT SHALL PROVIDE WRITTEN DOCUMENTATION, SIGNED BY A PROFESSIONAL ENGINEER, THAT
BITER SHET T e SETEE
- " N A Endii . THE DAM WAS BUILT IN ACCORDANCE WITH THEIR RECOMMENDATIONS, PLANS, AND SPECIFICATIONS. THE GEOTECHNICAL 5. PRINCIPAL SPILLWAY:
L 20" WDE RIP=RAP [INED + tLL LOMPAUTED TOUPA DENBITY OFf 907% CONSULTANT SHALL CODRDINATE WITH THE DESIGN ENGINEER IN ORDER TO' COMPLETE THE JCC ENVIRONMENTAL THE BOTION OF THE SPLLWAY RISER FOUNDATION BASE EXCAVATION SHALL BE OBSERVED BY THE GEOTECHNICAL
TRAPEZOIDALT EMERGENCY DIVISION STORMWATER MANAGEMENT/BMP FACILITIES CONSTRUCTION AND AS-BUILT CERTIFICATION FORM. THE ENGINEER TO ENSURE: THAT ALL UNSUTABLE AND LOOSE MATERIALS ARE REMOVED AND THAT ACCEPTABLE BEARING
EY_ DI OUTLET STRUCTURE P SIS AP PPN 7 ISR NUDREP UV S A, CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING THE DAM CONSTRUCTION SCHEDULE WITH THE GEOTECHMICAL CONDITIONS EXIST IN' THE FOUNDATION'S BASE. ALL JOINTS IN THE PRINCIPAL SPILLWAY STRUCTURE SHALL BE
AL AL S ArAL AR \ Yl ¥ SPIECWAT W/ 1TSS in W MPERVIDUS CLAY "CORE~COMPIRCTED CONSULTANT IN ORDER TO ENSURE CN-SITE MONITORING. WATERTIGHT CONSTRUCTION. PERVIOUS MATERIALS SUCH AS SAND, GRAVEL OR CRUSHED STONE SHALL NOT BE USED AS
60 EX—TOP — 48 22 : i j NN A N —ELEV—@JCONTROL — TFO—ADBENSHY-BF95% 6 BACKFILL AROUND THIE BARREL OR ANTI-SEEP COLLAR. FILL MATERIAL SHALL BE PLACED AROUND THE PIPE IN 4 INGH
YNV = 2B (a T R 3> SECTION = 5= 7 7 2. SITE PREPARATION: LAYERS AND COMPACTED BY HAND TO THE SAME DENSITY AS THE EMBANKMENT. AMINIMUM OF TWO FEET OF FILL SHALL
G0 YR THICH WATER " ETEE7780 EX— NV — O T =kt -A S R ) 526517/ A THE CONTRACTOR SHALL STRIP ALL AREAS OF THE PERMANENT COVER IN CONSTRUCTION AREA TO REMOVE ALL BE HAND-COMPACTED OVER THE BARREL BEFORE CROSSING IT WITH CONSTRUCTION EQUIPMENT.
= e L T T LH 1AW : T ~ UNSUITABLE MATERIALS. THE UNSUITABLE MATERIALS TO BE REMOVED BY STRIPPING SHALL INCLUDE ALL TOPSOIL, '
ok Yo _Ohen WATER FL L5143 7 ’ I (T e 717 DEBRIS AND VEGETABLE MATTER, INCLUDING STUMPS AND ROOTS, AND ALL OTHER MATERIALS WHICH MAY 8E 6. VEGETATIVE STABILIZATION:
S ML LA LA S A R I A W o TOP—WIDTH / A UNSUITABLE FOR USE IN THE PERMANENT CONSTRUCTION. FINAL VEGETATIVE CONER (STABIUIZATION) SHALL CONSIST OF TOP SOILING, LIMING, FERTILIZING, SEEDING, AND MULOHING
TO ASSURE A FIRM STAND OF GRASS AS SCON AS PRACTICAL. SEDIMENT BASINS AND OTHER TEMPORARY EROSION
L al IR 1T all AMA T ] g (o I j J / J
SR —HIEH AT B35 . ; / 7 55 3. EMBANKMENT: CONTROL MEASURES ARE TO BE REMOVED ONLY WHEN STABILIZATION S COMPLETE. FINAL VEGETAL COVER SHALL BE
: 7 A& / L VA R THE EXPOSED SUB GRADE SOHLS SHALL BE CAREFULLY INSPECTED BY THE GEOTECHNICAL ENGINEER ANY UNSUITABLE PROVIDED IN' ACCORDANCE WITH THE FOLLOWING:;
] ] ] YA WA
; - v FA—4 ’ (4ot | 7 MATERIALS THUS EXPOSED SHALL BE REMOVED AND REPLACED WTH A WELL COMPACTED, SUITABLE MATERIAL.
ZYRHIGH " WATER FIT= 5018 7 N R e A “
= = T [ TOPOF AN =1 — A A ” DENSITY TESTING, AT THE DISCRETION OF THE OWNER/GEQTECHNICAL ENGINEER, SHALL BE PERFORMED AT THIS TIME. TOPSOIL: AT LEAST 4" THICKNESS OBTAINED FROM STOCKPILES ON SITE, FREE OF LARGE DEBRS,
VAR - 4 L 4O REP 6425 THE EMBANKMENT SHALL BE KEYED INTO THE UNDISTURBED {EXISTING) SOIL STRATUM. EMBANKMENT SHOULD BE LIME: 4,000#//ACRE (904/1,000 SF.
I 7 ~
—= / P il N REMOVE4RIPE JOINT TG INSTAILL-ANTIESEEP KEYED AT LEAST 3 FEET INTO THE STRATUM OR AS SPECIFIED BY THE GEOTECHNICAL ENGINEER (WIDTH=6 FT. MIN.) SEED: KENTUCKY 31 TALL FESCUE 250#/ACRE (64/1,000 SF.)
/ LA = ~ TITAR THE EMBANKMENT FOUNDATION AND ABUTMENTS SHALL BEAR ON FIRM AND STABLE EXISTING SUB-GRADE WHICH HAS FERTILIZER:  10/10/10 MY, 1,0004/ACRE FALL (23#/1,000 SF.)
-+ [ — , 7 . 50 BEEN PREPARED SO AS TO REMOVE ALL ORGANIC, LOOSE , AND GENERALLY UNSUITABLE MATERIAL. ALL MATERIALS TO MULCH:  STRAW OR HAY (LOCALLY OBTAINED) 4,0004/ACRE (904/1,000 SF.)
50 = — I T 7 N~ —55 LF RLP @ 1.82%, CLASS I BE USED FOR BACKFILL QR COMPACTED FILL SHALL BE INSPECTED AND, IF NECESSARY, TESTED BY THE GEOTECHNIAL .
— ] w4 g e e ey ey 1 ENGINEER IN ACCORDANCE WITH ASTM D2487 PRICR TO PLACEMENT, TO DETERMINE IF THEY ARE SUITABLE FOR THE
- — BT Lt N S e = RN IS A S R INTENDED USE. THE FILL MATERIAL SHALL BE TAKEN FROM APPROVED BORROW AREAS. IT SHALL BE CLEAN MINERAL
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| FOUNDATION ENGINEERING SCIENCE, INC.

* Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
« Environmental Management [Phase | & |1, Asbestos and Lead Paint Sampling]

« Construction Materials Testing & Inspection [Quality Control & Quality Assurance]
 Foundation & Pavement Problems Evaluations & Remediations

+ Value Engineering During Design & Construction

May 21, 2002

Mr. J.P. Ottino, III, V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard

Fort Lauderdale, Florida 33308

Re:  Field Compaction Density Report
Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.348

Dear Mr. Ottino:

Pursuant to the Contractor’s request, a Foundation Engineering Science, Inc. (FES) representative
visited the project site on May 15, 2002. The specific purpose of this visit was to perform compaction
density testing on the design subgrade material for the access roadway within the earthen Dam. These
tests were performed in general accordance with the American Society for Testing and Materials
(ASTM) Test Designation D-2922, titled “Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth)”.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

Idr | (5" [“ {O& David L. Doran, E.IT.
Project Engineer Project Engineer

Attachments: Field Compaction Density Report
Field Compaction Density Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeaits
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.E.

cicompanyloldfiles\/ 999\ emit[-9C120.348

11843 B CANON BOULEVARD > NEWPORT NEWS, VIRGINIA 23606 > PHONE: 757-873-4113 FAX: 757-873-4114



FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT'

Page 1 of 1

Project Name Williamsburg Plantation, Section Five - Earthen Dam | Date May 15, 2002
Project No. 1-9C120.348 ) General Contractor | The Bush Companies
Client Willtamsburg Plantation, Inc. Earth Contractor George Nice & Sons, Inc.
Berkley South Building
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308
Project Location | James City County, Virginia Weather Clear
Gauge# | 26729 [Model# [3430 | Density Std. Ct. | 2746 | Moisture Std. Ct. | 669 | FESREP.: TS
Proctor | Dry Opt. Passing Material Description & Classification® Source Compaction
Density? Moist. #2007 Requirement
i KC0) (%)
48 117.5 12.0 429 Reddish brown silty SAND (SM) On-site Moderate effort
44 1123 12.1 39.5 Brown silty SAND (SM) _ Onssite Moderate effort
TEST DEPTH ELEVATION PROC. | D.D. | MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
1 12 Design Subgrade 44 109.1 15.3 125.7 97.2 X
2 6 Design Subgrade 44 112.7 15.3 129.9 100.4 X
3 12 Design Subgrade 48 117.5 13.9 133.8 100.0 X
4 6 Design Subgrade 48 119.8 14.0 136.5 102.0 X
TEST NO. TEST LOCATION
1 Site No. 1, Service Road, See attached figure
2 Site No. 1, Service Road, See attached figure
3 Site No. 2, Service Road, See attached figure
4 Site No. 2, Service Road, See attached figure
SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%)- Top 12°° > 95.0
Top 6 100.0%
MOISTURE (%) OM. +20%
Comments

Compaction density testing was performed in general accordance with TASTM D2922, “ASTM D698 (Procedure A), SASTM D1140,
“ASTM D2488 (Visual-Manual Procedure)
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PHONE: 757-873-4113 FAX: 757-873-4114 JAMES CITY COUNTY, VIRGINIA
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DATE: SCALE: FES REPORT NO. FIGURE -1
MAY 15, 2002 N/A 1-9C120.348 FIELD DENSITY COMPACTION
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FOUNDATION ENGINEERING SCIENCE, INC.

* Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
» Environmental Management [Phase | & [, Asbestos and Lead Paint Sampling]
 Construction Materials Testing & Inspection [Quality Control & Quality Assurance]
+ Foundation & Pavement Problems Evaluations & Remediations

* Value Engineering During Design & Construction

Mr. J.P. Ottino II, V.P. May 20,2002
Williamsburg Plantation, Inc. )
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

Re:  Design Subgrade Evaluation Report
Earthen Dam Maintenance Access Road
Williamsburg Plantation, Section Five
James City County, Virginia
FES Report No. 1-9C120.344

Dear Mr. Ottino:

Pursuant to the grading contractor’s request an experienced Geotechnical Engineer with Foundation
Engineering Science, Inc. (FES) visited the project site on May 15, 2002. The specific purpose of this visit
was to observe the design subgrade for the Earthen Dam Maintenance access Road within the Williamsburg
Plantation Section Five located in James City County, Virginia. The structural section for Maintenance
access Road is tabulated below.

LOCATION PAVEMENT STRUCTURAL SECTION

District Park, Entrance Road | Compacted Design Subgrade ‘
8" Crushed Stone Aggregate VDOT 21B

1.0 SITE OBSERVATIONS

The design subgrade was observed and reported by the grading contractor to be approximately at the final
design elevations, compaction and compaction density tests were performed. The contractor placed crushed
stone aggregate at the entrance from Route 199. The evaluated area is shown in the attached Figure 1. The
exposed design subgrade was field classified to consist of reddish brown sandy silt (A-4) with trace clay.

The exposed design subgrade were proof rolled under the observation of an experienced Geotechnical
Engineer with FES using a fully-loaded, tandem truck [dual axle with approximate gross weight of 25 tons].
Two (2) overlapping passes were made by the truck over the explored graded areas. In general, the result of
these testing procedures indicated that the exposed design subgrade to be stable.

11843 B CANON BOULEVARD » NEWPORT NEWS, VIRGINIA 23606 » PHONE: 757-873-4113 FAX: 757-873-4114
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Design Subgrade Evaluation Report F E S

Earthen Dam Maintenance Access Road
Williamsburg Plantation, Section Five
James City County, Virginia

FES Report No. 1-9C120.344

The existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for
the subject project [FES Report No. 1-9C120.115, dated February 21, 2000] was reviewed. The soils
encountered during our site observation appeared to generally be consistent with the soils described within
the subsurface exploration study report.

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the proof roll [stability test], our site observations and review of the project plans and
VDOT specifications, the following conclusions and recommendations are presented.

1. The design subgrade material was stable and ready for placement of crushed stone aggregate
in general accordance with the project plans and VDOT specifications.

2. The top six (6) inches of the design subgrade and crushed stone aggregate layer should be
compacted to a minimum dry density of 100.0 percent of the theoretical and/or laboratory
maximum dry density and to full depth. A minimum of two (2) bulk samples will be obtained
from the crushed stone aggregate VDOT Type 21B, and one (1) sample per (500) tons placed
on this project for the performance of classification gradation testing.

3. The subgrade materials are moisture sensitive; in this regard, a re-evaluation of the subgrade
materials should be performed if this material is exposed to weather effects (such as
significant rainfall). This re-evaluation will consist of performing an additional inspection by
an experienced professional Geotechnical Engineer or their representative to determine if the
subgrade has deteriorated due to excessive moisture and/or is still capable of supporting the
proposed and proposed traffic loads.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project
and looks forward to its successful completion. Should you have any questions regarding this report, please
do not hesitate to contact the undersigned.

Respectfully submitted,
FO GINEERING SCIENCE, INC.

Idred Hatarry 5/16(0 )

Project Engineer

Attachments: Figure 1 ~Dam Sub-grade soils Evaluation Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.E.

C:\compamy\OLD Files\]99NcmAI-9C120.344
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FOUNDATION ENGINEERING SCIENCE, INC.

» Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
 Environmental Management [Phase | & | I, Asbestos and Lead Paint Sampling]
. Constructlon Materials Testing & Inspectlon [Qualit Control & Quality Assurance]

Mr. J.P. Ottino I, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

May 13, 2002

Re:  Seepage and Erosion of Dam Surface Slopes Report
Williamsburg Plantation - Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.337

Dear Mr. Ottino:

Pursuant to the contractor’s request, an experienced Professional Geotechnical Engineer with Foundation
Engineering Science, Inc. (FES) visited the project site on May 3, 2002. The specific purpose of this site visit
was to re-evaluate the side slopes of the cut areas within the recently re-constructed storm water management
detention basin (SWMB) and earthen dam located within Williamsburg Plantation -Section Five in James City
County, Virginia. The western portion of the cut slopes within the SWMB are three (3) horizontal to one (1)
vertical [3H:1V].

A severe storm swept the area the night before on May 2, 2002, which yielded approximately two (2) inches
of rain within a short period of time from approximately ten (10) pm to approximately four (4) am.

1.0 SITE OBSERVATIONS

The re-evaluated west side cut slopes of the SWMB appeared to have dried following the rain fall event that
occurred on May 1, 2002 and seepage from a portion of the western cut slopes appeared to have ceased.

The side slopes appeared to be intact with exception of the areas containing severe surface water run off.
The surface erosion appeared to be slight [less than three (3) to six (6) inches in depth]. The majority of the
existing ground surfaces above the western and north western portion of the SWMB are higher and drain
towards the SWMB. A severe erosion occurred on May 2, 2002 at the manhole located at the north end of
the SWMB. The earthwork contractor repaired this erosion.

The Existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for the
subject project [FES Report No. 1-9C120.115, dated February 21, 2000] was reviewed. The soils encountered
during our site observation appeared to generally be consistent with the soils described within the subsurface
exploration study report. However, a subsurface exploration or a geotechnical engineering study was not

requested or performed for the SWMB.
11843-B CANON BOULEVARD » NEWPORT NEWS, VIRGINIA 23606 »PHONE: (757) 873-4113 FAX: (757) 873-114
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Seepage and Erosion of Dam Surface Slopes Report F ES

Williamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.340

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our site observations, engineering judgment and extensive knowledge with similar
soils, the following conclusions and recommendations are presented.

1. The cut side slopes located at the western portion of the SWMB appear to be stable with
limited erosion. However, the slopes at the north and north western portion of the SWMB
and specifically around the recently constructed manhole appear to have experienced severe
erosion. The slopes at the north western portion of the SWMB have been repaired by the
earthwork contractor.

2. Seepage and surface run off will always occur at this SWMB due to its location and the type
of soils encountered on this project site.

3. Seepage from the cut slopes cannot be prevented; however, the erosion capability of this
seepage could become severe if not treated or stabilized. Due to the cut slopes requiring
placement of topsoil and seeding and being 3H:1V, FES does not recommend stabilizing
these slopes at this time. However, these slopes should be observed during the warranty
period to insure stability is permanent.

4. If during the construction and warranty period these slopes experience erosion, the
earthwork contractor should be directed to stabilize these slopes with a permanent
stabilizing erosion geotextile engineered product. A permanent stabilizing mat such as
VDOT EC-3 type geotextile engineered product to prevent severe erosion from
occurring could be utilized.

5. Surface erosion can be controlled by directing the surface run off during severe and extended
rain fall events to specific areas that are not detrimental to the SWMB or the earthen dam.
Surface run off should be directed from the western and north western portion of the SWMB
by constructing surface ditches that are stabilized with VDOT type EC-3 geotextile
engineered products.

6. The roadway portion of the SWMB appeared to experience some erosion. In this regard, FES
recommends constructing drainage ditches along the western portion of this roadway and
directed to a catch basin or over the over flow structure of the earthen dam.

7. FES should be present on site during installation of the geotextile engineered product to
insure proper placement by the earthwork contractor.
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Seepage and Erosion of Dam Surface Slopes Report ’ F ES

Williamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.340

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project
and looks forward to its successful completion. If you have any questions in regards to our report, please do
not hesitate to contact the undersigned.

Respectfully Submitted,

FOUNDATION ENGINEERING SCIENCE, INC.
<( Z/ o2

Raja.S.‘El-Awar, P.E.

P ncl\ipal Engineer
A"/ g. No. 26383

Attachments: Figure 1 -Dam Sub-grade soils Evaluation Location Sketch

XCopies: (1) Bush Companies — Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.L.

C:\company\Oldfiles\199Nem\1-9C120.340



FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard
Newport News, Virginia 23606

Telephone (757) 873-4113 Fax (757) 873-4114

email: relawar@fesva.com

CONCRETE FIELD mmemOHﬁOZ EHON‘H_ Page 1 of 2
Project Name Williamsburg Plantation, Section Five, Earthen Dam | ( 1-9C120.329
Client & Address The Bush Companies April 17,2002
4029 Ironbound Road, Suite 200 Sunny
ﬁ\w:mmam_uﬁm, <mnmwbmm 23188 The Bush Ooaﬁma@m
U.S. & H. Company, Inc.
Project Location J_ James City County, Virginia LS

FES observed the placement of 6 cubic yards of 3000 psi concrete (Mix ID uoL 1 S a&:&z& 8 Ea project by Custom Concrete.

Comments:

Set | No. | Time | Ticket Truck | Batch | Time Air Conc. | Air’ | Water | Slump* | Total Location
No. | of Cyl. | Number | Number | Time | Placed | Temp | Temp® | (%) (Gal) | (in.) Concrete .
Cyl. | Made ® (F) Placed
(c.y.)
I 5 4:10 | 994485 169 3:30 4:30 91 85 4.0 N/A 4.0 6.0 Concrete Cradle Slab
mmeEHO>HHOZ REQUIREMENTS
No. of Cylinders 5/50 yds. Ar(%) [40 T Strength at 28 days (psi) [ 3000

Concrete is sampled in accordance with '"ASTM C31, 2ASTM C1064, *ASTM C231, ‘ASTM C143
Concrete molds conform to ASTM C470 requirements.

Respectfully subritted,

Project Engineer

X Copies:

(1) Bush Companies — Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis

(1) VYDOT -

Mr. Mark D. Yeatts

(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.E.

C:\company\\oldfiles\1999\emt\1-9c120.329

Orael f Lo

U%ar Doran, E.LT.
Project Engineer




FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606

Telephone (757) 873-4113 Fax (757) 873-4114

CONCRETE COMPRESSIVE STRENGTH TEST REPORT'

Page 2 of 2
Client. The Bush Companies Report Date April 24, 2002
4029 Ironbound Road, Suite 200
Williamsburg, Virginia 23188
Project Name Williamsburg Plantation, Section Five, Earthen Dam Project No 1-9C120.329
Project Location James City County, Virginia Set ID I(A,B,C)D,E)
General Contractor | The Bush Companies Mix ID 30-111
Date Sampled April 17, 2002 Design Strength (psi) | 3000
Date Received April 18, 20062 Admixture
FIELD TEST DATA
Supplier Custom Concrete Truck No. 169 Ticket No. 994485
Batch Time 3:30 Sample Time 4:10 Time Placed 4:30
Concrete Temp? (F) -] 85 Air Temp (F) 91 Weather Sunny
Slump® (in.) 4.0 Air Content* (%) | 4.0 Unit Wt.* (pcf) 144
Water Added (gal) | N/A Qty.Rep.(yd®) |6 Sampled by® LS
Placement Location | Concrete Cradle Slab
LABORATORY TEST RESULTS
SAMPLE DIA. AREA TEST AGE MAX. UNIT COMP. BREAK | TESTED
ID (in.) (sq. in.) DATE (days) LOAD WT. STRENGTH TYPE BY

NUMBER (Ibs.) (pch) (psi)

12519 5.97 27.99 4-24-02 7 100,000 144 3570 D BS

12526 5.95 27.81 4-24-02 90,000 3240 D BS

12521 5-15-02 28

12522 5-15-02 28

12523 SP

E-Cglumnar

L

Concrete is sampled in accordance with 'ASTM C39, 2ASTM C1064, *’ASTM C143, ‘ASTM C231, SASTM C138,°ASTM C31
Concrete molds conform to ASTM C470 requirements.




| FOUNDATION ENGINEERING SCIENCE, INC.
F E s * Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
 Environmental Management [Phase | & ||, Asbestos and Lead Paint#8
» Foundation & Pavement Problems Evaluations & Remedia
* Value Engineering During Design & Construction .
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Mr. J.P. Ottino III, V.P.
Williamsburg Plantation, Inc.
Berkeley South Building
Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

Re:  Seepage and Erosion of Dam Surface Slopes Report
Williamsburg Plantation - Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.337

Dear Mr. Ottino:

Pursuant to the contractor’s request, an experienced Professional Geotechnical Engineer with Foundation
Engineering Science, Inc. (FES) visited the project site on May 3, 2002. The specific purpose of this site
visit was to evaluate the side slopes of the cut areas within the recently re-constructed storm water
management detention basin (SWMB) and earthen dam located within Williamsburg Plantation -Section
Five in James City County, Virginia. The western portion of the cut slopes within the SWMB are three (3)
horizontal to one (1) vertical [3H:1V].

A severe storm swept the area the night before on May 2, 2002, which yielded approximately two (2) inches
of rain within a short period of time from approximately ten (10) pm to approximately four (4) am.

1.0 SITE OBSERVATIONS

The evaluated west side cut slopes of the SWMB appeared to have been soaked with this rainfall event
including surface run off water from the western portion adjacent areas to the SWMB. Seepage was evident
at two (2) locations from an approximate elevation of three (3) to four (4) feet above the pool existing
elevation. The areas appearing to contain ground water seepage ranged approximately in length from ten
(10) to thirty (30) feet. The seepage appeared to occur in water bearing or pervious layers of cohesionless
soils.

The side slopes appeared to be intact with exception of the areas containing severe surface water run off.
The surface erosion appeared to be slight [less than three (3) to six (6) inches in depth]. The maj ority of the
existing ground surfaces above the western and north western portion of the SWMB are higher and drain
towards the SWMB. A severe erosion occurred at the manhole located at the north end of the SWMB.
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Seepage and Erosion of Dam Surface Slopes Report F ES

Williamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.337

The Existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for the
subject project [FES Report No. 1-9C120.115, dated February 21, 2000] was reviewed. The soils encountered
during our site observation appeared to generally be consistent with the soils described within the subsurface
exploration study report. However, a subsurface exploration or a geotechnical engineering study was not
requested or performed for the SWMB.

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of our site observations, engineering judgment and extensive knowledge with similar
soils, the following conclusions and recommendations are presented.

1. The cut side slopes located at the western portion of the SWMB appear to be stable with
limited erosion. However, the slopes at the north and north western portion of the SWMB
and specifically around the recently constructed manhole appear to have experienced severe
erosion.

2. Seepage and surface run off will always occur at this SWMB due to its location and the type
of soils encountered on this project site.

3. Seepage from the cut slopes cannot be prevented; however, the erosion capability of this
seepage could become severe if not treated or stabilized. In this regard, FES recommends
placement of a permanent stabilizing mat such as VDOT EC-3 type geotextile engineered
product to prevent severe erosion from occurring due to seepage. Following completion of
the seeding and placement of the geotextile engineered product, insure that grass is growing

properly.

4. Surface erosion can be controlled by directing the surface run off during severe and extended
rain fall events to specific areas that are not detrimental to the SWMB or the earthen dam.
Surface run off should be directed from the western and north western portion of the SWMB
by constructing surface ditches that are stabilized with VDOT type EC-3 geotextile
engineered products.

5. The roadway portion of the SWMB appeared to experience some erosion. In this regard, FES
recommends constructing drainage ditches along the western portion of this roadway and
directed to a catch basin or over the over flow structure of the earthen dam.

6. FES should be present on site during installation of the geotextile engineered product to
insure proper placement by the earthwork contractor.
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Seepage and Erosion of Dam Surface Slopes Report F ES

Williamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.337

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project
and looks forward to its successful completion. If you have any questions in regards to our report, please do
not hesitate to contact the undersigned.

Respectfully Submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

S(3 (e

Rajf IFAlvar, P.E.
Pripcipl Engineer
VA Reg. No. 26383

ents: Figure 1 -Dam Sub-grade soils Evaluation Location Sketch

XCopies: (1) Bush Companies — Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT - Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.E.

C:\company\Oldfiles\1999\cm1\1-9C120.337



RECORD OF PHONE CONVERSATION

Call To: Idres Hawarry- FES Inc. Date:5/1/02
Call By: Bob Lane
Re: FES Reports Nos. 1-9C120.313 & .314-Williamsburg Plantation Section 5

Dam Reconstruction

I called Mr Hawarry to discuss the meaning of Item 3 of the section 2.0 CONCLUSIONS
AND RECOMMENDATIONS on the above noted reports. He explained that this item
was intended as a reminder to the contractor that if the exposed subgrade soils were
exposed to moisture, (i.e. rain over night), they would need re-evaluation prior to
backfilling. He assured me that FES was present for the reconstruction of the dam and
that all unsuitable subgrade soils were removed and replaced by the contractor under FES
supervision.
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Mr. J.P. Ottino II1, V.P. April 18,2001
Williamsburg Plantation, Inc.

Berkeley South Building

Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

Re:  Dam - Partial Subgrade Soils Evaluation Report
Williamsburg Plantation - Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.313

Dear Mr. Ottino:

Pursuant to the contractor’s request, an experienced Geotechnical Engineer with Foundation Engineering
Science, Inc. (FES) visited the project site on April 16, 2002. The specific purpose of this site visit was to
evaluate the cleared existing partial subgrade for the Earthen Dam located within Williamsburg Plantation -
Section Five in James City County, Virginia.

1.0 SITE OBSERVATIONS

The partial existing subgrade areas of the Earthen Dam observed, appeared to have been recently cleared of
existing Dam and “Topsoil” materials. The existing subgade elevation was reported by the grading
contractor to be approximately forty four (44) to forty seven (47) feet, National Geodetic Vertical Datum
(NGVD) of 1929. The contractor began undercutting the key to the design elevation of thirty nine (39) feet,
(NGVD). The contractor undercut the key six (6) feet in width and five (5) feet in depth. The cleared
subgrade soils encountered on site consisted of gray to brown, silty sand (SM) with excessive organic
matter and wood fragments. The evaluated area is shown in the attached Figure 1.

The Existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for
the subject project [FES Report No. 1-9C120.115, dated February 21, 2000] was reviewed. The soils
encountered during our site observation appeared to generally be consistent with the soils described within the
subsurface exploration study report.
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Pariial Dam Subgrade Soils Evaluation Report F ES

Williamsburg Plantation Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.313

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the undercutting procedure, our site observations and engineering judgment, the
following conclusions and recommendations are presented.

1. Due to the type of soils encountered within the existing subgrade for the Earthen Dam, FES
representative recommended excavating the unsuitable materials. Additionally, the contractor
excavated the key area to elevation thirty nine (39) feet, (NGVD) and all unsuitable materials
within the existing subgrade under FES representative supervision. The approximate volume
of undercut is tabulated below:

LOCATION LENGTH WIDTH DEPTH VOLUME
(ft) (ft) (Inches) (Cu. Yds.)
Area No. 1 50 45 36.0 250

TOTAL = 250 Cubic Yards

2. The excavated soils within the existing Earthen Dam and the undercut soils are unsuitable to
be utilized as backfill material within the Dam or anywhere else due to containing excessive
organic matter and wood fragments.

3. The subgrade soils are moisture sensitive. In this regard, following extended rainfall events
or severe rainfall, we recommend the existing subgrade soils be re-evaluated by an
experienced Professional Engineer or his representative to insure that the subgrade soils are
stable and still capable of supporting the proposed fill and loads.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project
and looks forward to its successful completion. If you have any questions in regards to our report, please do
not hesitate to contact the undersigned.

Respectfully Submitted,

dres Ha ja S. Elawar, P.E.
Project Engineer incipal Engineer
A Reg. No. 26383

Atntachments: Figure 1 -Dam Sub-grade soils Evaluation Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeatts

(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.

C:\company\OLD Files\]199N\cm\1-9C120.313
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FOUNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

11843-B CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606
PHONE: 757-873-4113 FAX: 757-873-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

SCALE: FES REPORT NO.
N/A 1-9C120.313

DATE:
April 16, 2002

FIGURE -1
EARTHEN DAMEXISTING SUBGRADE
EVALUTION LOCATION SKETCH
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Value Engineering During Design & Construction

Mr. J.P. Ottino III, V.P. April 19,2001
Williamsburg Plantation, Inc.

Berkeley South Building

Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

Re:  Dam - Partial Subgrade Soils Evaluation Report
Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.314

Dear Mr. Ottino:

Pursuant to the contractor’s request, an experienced Geotechnical Engineer with Foundation Engineering
Science, Inc. (FES) visited the project site on April 17, 2002. The specific purpose of this site visit was to
evaluate the cleared existing partial subgrade for the Earthen Dam located within Williamsburg Plantation -
Section Five in James City County, Virginia.

1.0 SITE OBSERVATIONS

The partial existing subgrade areas of the Earthen Dam area observed, appeared to have been recently
cleared of existing Dam and “Topsoil” materials. The existing subgade elevation was reported by the
grading contractor to be approximately forty four (44) to forty seven (47) feet, National Geodetic Vertical
Datum (NGVD) of 1929. The contractor began undercutting the key to the design elevation of thirty nine
(39) feet, NGVD). The contractor undercut the key six (6) feet in width and five (5) feet in depth. The
cleared subgrade soils encountered on site consisted of gray to brown, silty sand (SM) with wood fragments
and organic matter. The evaluated area is shown in the attached Figure 1.

The existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for the
subject project [FES Report No. 1-9C120.115, dated February 21, 2000] was reviewed. The soils encountered
during our site observation appeared to generally be consistent with the soils described within the subsurface
exploration study report.

11843-B CANON BOULEVARD » NEWPORT NEWS, VIRGINIA 23606 »PHONE: (757) 873-4113 FAX: (757) 873-114



" Dam Partial Subgrade Soils Evaluation Report F ES

Williamsburg Plantation -Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.314

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the undercutting procedure, our site observations and engineering judgment, the
following conclusions and recommendations are presented.

1. Due to the type of soils encountered within the existing subgrade for the Earthen Dam, FES
representative recommended undercutting the unsuitable materials. Additionally, the
contractor excavated the key area to elevation thirty nine (39) feet (NGVD) and all unsuitable
materials within the existing subgrade under FES representative supervision. The
approximate volume of undercut is tabulated below:

LOCATION LENGTH WIDTH DEPTH VOLUME
(f6) (ft) (Inches) (Cu. Yds.)
Area No. 1 28 45 36.0 140

TOTAL = 140 Cubic Yards

2. The excavated soils within the existing Earthen Dam and the undercut soils are unsuitable to
be utilized as a backfill material within the Dam or anywhere else due to containing
excessive organic matter and wood fragments.

3. The subgrade soils are moisture sensitive. In this regard, following extended rainfall events
or severe rainfall, we recommend the existing subgrade soils be re-evaluated by an
experienced Professional Engineer or his representative to insure that the subgrade soils are
stable and still capable of supporting the proposed fill and loads.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project
and looks forward to its successful completion. If you have any questions in regards to our report, please do

not hesitate to contact the undersigned.

Respectfully Submitted,

Idre Hawarry
Project Engineer

Attachments: Figure 1 -Dam Sub-grade soils Evaluation Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.

C\companm\NOLD Files\]199NcmN\I-9C120.314



—
E£x. TOP OF ™=
. DAM =56.0%

T ——

TOP /DAM -
R \] =< BEGI_TRANSITION____
‘

S TINTO-EXSTING POND 5

- -
—— -
—— XDOT LIMITED
SEDIMENT FOREBAY YO BE CONSTRUCTED CCESS UNE
UPON CONVERSION OF TEMPORARY
SEDIMENT BASIN TO A PERMANENT

—— / 4

NEW STORMWATER MANAGENENT POND J 16 LF CLAS
STORMWATER MANAGEMENT FACHLITY. CONSTRUCTION AND MAINTENANCE EASEMENT : S~ JCP 0 0.42
FOR FACIUTY 6" = VDOT PROL / /! i
0199-047-F30, PE-103, RW-204, C-501 e 171 X
- I ;
\ 43 v /7 /) / s : ~4)\
EX. TOP OF SLOPE i LY 3 \§
£X. DIVERSION DITCH e YL ?kx(«%,m\@
~s EX. TOE OF SLOPE -7 g : "fs\"
. _/— 10° WOE — yomEasne 7 Slﬁju?w
----- T I P~ R L
H— "NO TRESPASSING™. A ‘ROADWAY ™ p
o SN (1) o ~
S ¢ — — "@ -
= 1505w ] =

-UNDERCUT AREA

74

@9 -EXISTING SUBGRADE EVALUATION

FOUNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

11843-B CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606
PHONE: 757-873-4113 FAX: 757-873-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:
April 17, 2002

SCALE: FES REPORT NO.
N/A 1-9C120.314

FIGURE -1
EARTHEN DAMEXISTING SUBGRADE
EVALUTION LOCATION SKETCH
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Mr. J.P. Ottino III, V.P. May 3, 2002
Williamsburg Plantation, Inc.

Berkeley South Building

Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

Re:  Emergency Spillway Subgrade Soils Evaluation Report
Williamsburg Plantation, Section Five - Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.335

Dear Mr. Ottino:

Pursuant to the contractor’s request, an experienced Geotechnical Engineer with Foundation Engineering
Science, Inc. (FES) visited the project site on April 23, 2002. The specific purpose of this site visit was to
evaluate the subgrade materials for the Emergency Spillway at the Earthen Dam located within Williamsburg
Plantation - Section Five in James City County, Virginia.

1.0 SITE OBSERVATION

The Emergency Spillway subgrade observed appeared to have been cleared from the “Topsoil” materials
and undercut twenty (20) feet in width and to the design elevation of fifty four (54) feet, National Geodetic
Vertical Datum (NGVD) of 1929. The subgrade soils encountered on site consisted of gray to brown, silty
sand (SM). The evaluated area is shown in the attached Figure 1.

The existing Earthen Dam Evaluation Report, prepared by Foundation Engineering Science, Inc. (FES) for the
subject project [FES Report No. 1-9C120.115, dated February 21,2000] was reviewed. The soils encountered
during our site observation appeared to generally be consistent with the soils described within the subsurface
exploration study report.
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Emergency Spillway Subgrade Soils Evaluation Report F E S
Williamsburg Plantation -Section Five, Earthen Dam

James City County, Virginia

FES Report No. 1-9C120.335

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the undercutting procedure, our site observations and engineering judgment, the
following conclusions and recommendations are presented.

1. On-site observation indicated that the emergency spillway subgrade is ready for placement of
the filter fabric liner.

2. The subgrade soils are moisture sensitive. In this regard, following extended rainfall events
or severe rainfall, we recommend the existing subgrade soils be re-evaluated by an
experienced Professional Engineer or his representative to insure that the subgrade soils are
stable and still capable of supporting the proposed fill and loads.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project
and looks forward to its successful completion. If you have any questions in regards to our report, please do
not hesitate to contact the undersigned.

Respectfully Submitted,

FOUNDATIONENGINEERING SCIENCE, INC.

A Sl 10~ Ra;j

. Elawar, P.E.
Project Engineer Prificipal Engineer
VA Rqg. No. 26383

Attachments: Figure 1 -Dam Sub-grade soils Evaluation Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice &Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers ~ Mr. Richard Costello, P.E.

C:\companmy\OLD Files\99Ncmn\1-9C120.35
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FOUNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

11843-B CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606
PHONE: 757-873-4113 FAX: 757-873-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

SCALE: FES REPORT NO.
N/A 1-9C120.335

DATE:
April 29, 2002

FIGURE -1
EMERGENCY SPILLWAY SUBGRADE
EVALUTION LOCATION SKETCH
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April 30, 2002

Mr. J.P. Ottino, III, V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard

Fort Lauderdale, Florida 33308

Re:  Field Compaction Density Report
Williamsburg Plantation, Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.323

Dear Mr. Ottino:

Pursuant to the Contractor’s request, a Foundation Engineering Science, Inc. (FES) representative
visited the project site on April 19, 2002. The specific purpose of this visit was to perform compaction
density testing on the on-site material placed within the earthen dam. These tests were performed in
general accordance with the American Society for Testing and Materials (ASTM) Test Designation D-
2922, titled “Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)”.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this importar_ﬁ
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,
FOUNDATION ENGINEERING SCIiENCE, INC.

il Lo

Dav1d L. Doran, E.LT.
Project Engineer Project Engineer

Attachments: Field Compaction Density Report
Field Compaction Density Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.
(1) AES Consulting Engineers — Mr. Richard Costello, P.E.

c:\companyloldfiles\1999\cemi\[-9C120.323
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FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT'

Page 1 of 3

Project Name Williamsburg Plantation, Section Five, Earthen Dam { Date April 19, 2002
Project No. 1-9C120.323 General ’ /The Bush Companies
Contractor
Client Williamsburg Plantation, Inc. Earth George Nice & Sons, Inc.
Berkley South Building Contractor
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308
Project Location James City County, Virginia Weather Sunny
Gauge# | 26788 | Model# | 3430 | Density Std. Ct. | 3011 | Moisture Std. Ct. | 650 | FESREP.: LS
Proctor | Dry Opt. Passing Material Description & Classification® Source Compaction
Density” | Moist. | #200° Requirement
®eh | ) (%)
43 117.1 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow | Moderate effort
TEST DEPTH ELEVATION PROC. | D.D. | MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
1 12 46.5 43 111.3 18.2 1314 95.0 X
2 12 47.0 43 111.7 17.3 131.0 954 X
3 6 47.0 43 111.4 17.8 131.2 95.1 X
4 12 48.0 43 112.6 17.4 132.2 96.2 X
5 12 48.0 43 114.6 15.5 1323 97.9 X
6 12 49.0 43 115.6 14.4 132.2 98.7 X
TEST NO. TEST LOCATION
1 Site No. 1, See attached figure
2 Site No. 2, See attached figure
3 Site No. 1, See attached figure
4 Site No. 2, See attached figure
5 Site No. 1, See attached figure
6 Site No. 2, See attached figure
SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%) 95.0
MOISTURE (%) OM. +20%
Comments

Compaction density testing was performed in general accordance with TASTM D2922, 2ASTM D698 (Method A), SASTM D1140,
‘ASTM D2488 (Visual-Manual Procedure)
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FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606

Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT' Page 2 of 3
Project Name Williamsburg Plantation, Section Five, Earthen Dam | Date April 19, 2002
Project No. "1-9C120.323 General ~ The Bush Companies
Contractor
Client Williamsburg Plantation, Inc. Earth George Nice & Sons, Inc.
Berkley South Building Contractor

Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Project Location James City County, Virginia Weather Sunny
Gauge# | 26788 | Model# [ 3430 | Density Std. Ct. | 3011 | Moisture Std. Ct. | 650 | FES REP.: | Ls
Proctor | Dry Opt. Passing Material Description & Classification® Source Compaction
Density” Moist. - #200° Requirement
bch | %) (%)
43 117.1 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow | Moderate effort
TEST DEPTH ELEVATION PROC. | D.D. | MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
7 12 49.0 43 111.6 16.4 129.9 95.3 X
8 12 50.0 43 1113 16.8 130.0 95.0 X
9 12 50.0 43 118.2 14.8 135.7 100.9 X
10 12 51.0 43 115.7 14.3 132.2 98.8 X
11 12 51.0 43 114.5 15.9 132.7 97.7 X
12 12 52.0 43 115.7 14.6 132.5 98.8 X
TEST NO. TEST LOCATION
7 Site No. 1, See attached figure
8 Site No. 2, See attached figure
9 Site No. 1, See attached figure
10 Site No. 1, See attached figure
11 Site No. 2, See attached figure
12 Site No. 1, See attached figure
SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%) 95.0
MOISTURE (%) OM. +20%
Comments

Compaction density testing was performed in general accordance with TASTM D2922, 2ASTM D698 (Method A), *ASTM D1140,
‘ASTM D2488 (Visual-Manual Procedure)
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FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT'

Page 3 of 3

Project Name Williamsburg Plantation, Section Five, Earthen Dam { Date April 19, 2002
Project No. 1-9C120.323 General The Bush Companies
Contractor
Client Williamsburg Plantation, Inc. Earth George Nice & Sons, Inc.
Berkley South Building Contractor
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308
Project Location James City County, Virginia Weather Sunny
Gauge# | 26788 | Model # [ 3430 | Density Std. Ct. [ 3011 | Moisture Std. Ct. | 650 | FES REP.: LS
Proctor | Dry Opt. Passing Material Description & Classification® Scurce Compaction
Density” Moist. #2003 Requirement
eeh | %) (%)
43 117.1 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow | Moderate effort
TEST DEPTH ELEVATION PROC. | D.D. MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
13 12 52.0 43 114.6 15.3 132.2 97.9 X
14 12 53.0 43 116.0 17.0 135.6 98.7 X
15 12 53.0 43 115.2 16.2 133.9 98.1 X
16 12 54.0 43 116.1 15.6 134.2 99.2 X
17 12 54.0 43 116.4 15.4 1343 99.4 X
TEST NO. TEST LOCATION
13 Site No. 2, See attached figure
14 Site No. 1, See attached figure
15 Site No. 2, See attached figure
16 Site No. 1, See attached figure
17 Site No. 2, See attached figure
SPEC. REQUIREMENTS Utility. Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%) 95.0
MOISTURE (%) O.M. +20%
Comments

Compaction density testing was performed in general accordance with '"ASTM D2922, 2ASTM D698 (Method A), *ASTM D1140,
‘ASTM D2488 (Visual-Manual Procedure)
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FOUNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

11843-B CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606
PHONE: 757-873-4113 FAX: 757-873-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:
April 19, 2002

SCALE: FES REPORT NO.
N/A 1-9C120.323

FIGURE -1
FIELD DENSITY COMPACTION
LOCATION SKETCH
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April 24, 2002

Mr. J.P. Ottino, 111, V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121

3015 N. Ocean Boulevard

Fort Lauderdale, Florida 33308

Re:  Field Compaction Density Report
Williamsburg Plantation, Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.318

Dear Mr. Ottino:

Pursuant to the Contractor’s request, a Foundation Engineering Science, Inc. (FES) representative
visited the project site on April 17, 2002. The specific purpose of this visit was to perform compaction
density testing on the on-site material placed within the earthen dam area. These tests were performed
in general accordance with the American Society for Testing and Materials (ASTM) Test Designation
D-2922, titled “Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)”.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

¥

WA {26 /0 o _ % /’25[57/
1drés Hawarry Raja/S. El-Awar, P. E.
Project Engineer Prinfipal Engineer

VA R4g. No. 26383

Attachments: Field Compaction Density Report
Field Compaction Density Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewts
(1) VvDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.

c:\companyloldfiles\1 999\ emV-9C120.318

11843 B CANON BOULEVARD > NEWPORT NEWS, VIRGINIA 23606 > PHONE: 757-873-4113 FAX: 757-873-4114



FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606

Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT’ Page 1 of 2
Project Name Williamsburg Plantation, Section Five, Earthen Dam | Date April 17, 2002
Project No. 1-9C120.318 G. The Bush Companies
Contractor
Client Williamsburg Plantation, Inc. Earth George Nice & Sons, Inc.
Berkley South Building Contractor
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308
Project Location James City County, Virginia Weather Sunny
Gauge# [ 26788 | Model# | 3430 | Density Std. Ct. [ 3354 | Moisture Std. Ct. | 658 | FESREP.: LS
Proctor | Dry Opt. Passing Material Description & Classification* Source Compaction
Density” Moist. #200° Requirement
e | %) (%)
43 117.1 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow | Moderate effort
TEST DEPTH ELEVATION PROC. | D.D. | MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
1 12 46.0 43 118.6 14.8 136.1 101.2 X
2 12 55.0 43 119.4 14.8 137.1 102.0 X
3 12 47.0 43 113.8 15.8 131.8 97.2 X
4 12 56.0 43 114.7 14.9 131.8 98.0 X
5 12 42.0 43 115.0 13.9 1319 98.2 X
6 12 43.0 43 117.0 14.0 132.8 99.9 X
TEST NO. TEST LOCATION
1 Site No. 1, See attached figure
2 Site No. 2, See attached figure
3 Site No. 1, See attached figure
4 Site No. 2, See attached figure
5 Site No. 3, See attached figure
6 Site No. 3, See attached figure
SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%) 95.0
MOISTURE (%) OM. +20%
Comments

Compaction density testing was performed in general accordance with TASTM D2922, 2ASTM D698 (Method A), 3ASTM D1140,
‘ASTM D2488 (Visual-Manual Procedure)




FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT' Page 2 of 2
Project Name Williamsburg Plantation, Section Five, Earthen Dam | Date April 17, 2002
Project No. 1-9C120.318 G. The Bush Companies
Contractor
Client Williamsburg Plantation, Inc. Earth George Nice & Sons, Inc.
Berkley South Building Contractor
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308
Project Location James City County, Virginia Weather Sunny
Gauge # | 26788 | Model # | 3430 | Density Std. Ct. | 3354 | Moisture Std. Ct. | 658 | FES REP.: LS
Proctor | Dry Opt. Passing Material Description & Classification® Source Compaction
Density” Moist. #200° Requirement
(peh ] (%) (%)
43 117.1 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow | Moderate effort
TEST DEPTH ELEVATION PROC. | DD. | MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
7 12 40.5 43 118.0 14.9 135.6 100.7 X
8 12 41.5 43 119.6 15.0 137.5 102.1 X
9 12 425 43 115.0 16.2 133.6 98.2 X
10 12 43.5 43 120.3 15.3 138.7 102.7 X
11 12 445 43 116.6 15.3 1345 99.6 X
12 6 45.0 43 115.6 15.8 133.8 98.7 X
TEST NO. TEST LOCATION
7 Site No. 4, See attached figure
8 Site No. 4, See attached figure
9 Site No. 4, See attached figure
10 Site No. 4, See attached figure
11 Site No. 4, See attached figure
12 Site No. 4, See attached figure
SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%) 95.0
MOISTURE (%) OM. +20%
Comments

Compaction density testing was performed in general accordance with TASTM D2922, *ASTM D698 (Method A), *ASTM D1140,
‘ASTM D2488 (Visual-Manual Procedure)
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FOUNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

11843-B CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606
PHONE: 757-873-4113 FAX: 757-873-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

SCALE: FES REPORT NO.
N/A 1-9C120.318

DATE:
April 17, 2002

FIGURE -1
FIELD DENSITY COMPACTION
LOCATION SKETCH




FOUNDATION ENGINEERING SCIENCE, INC.

Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
Environmental Management [Phase | & I, Asbestos and Lead Paint Sampling]
Construction Materials Testing & Inspection [Quality Control & Quality Assurance]
Foundation & Pavement Problems Evaluations & Remediations

* Value Engineering During Design & Construction
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April 24, 2002
Mr. J.P. Ottino, III, V.P.
Williamsburg Plantation, Inc.
Berkley South Building
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308

Re:  Field Compaction Density Report
Williamsburg Plantation, Section Five, Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.316

Dear Mr. Ottino:

Pursuant to the Contractor’s request, a Foundation Engineering Science, Inc. (FES) representative
visited the project site on April 16, 2002. The specific purpose of this visit was to perform compaction
density testing on the on-site material placed within the earthen dam. These tests were performed in
general accordance with the American Society for Testing and Materials (ASTM) Test Designation D-
2922, titled “Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)”.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this imponagt
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

. El-Awar, P. E.
cipal Engineer
Reg. No. 26383

dres Hb arry R
Project Engineer P

Attachments: Field Compaction Density Report
Field Compaction Density Location Sketch

XCopies: (1) Bush Companies-Plantation Group, LLC - Mr. Ken Yerby
(1) James City County — Mr. Gerald E. Lewis
(1) VDOT — Mr. Mark D. Yeatts
(1) George Nice & Sons, Inc. — Mr. Ray Nice, P.E.

¢ \companyloldfiles\1 999\ emi\ 1-9C120.316
11843 B CANON BOULEVARD » NEWPORT NEWS, VIRGINIA 23606 > PHONE: 757-873-4113 FAX: 757-873-4114



FOUNDATION ENGINEERING SCIENCE, INC.

11843 B Canon Boulevard
Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT’

Page 1 of 2

Project Name Williamsburg Plantation, Section Five, Earthen | Date April 16, 2002
Dam . :
Project No. 1-9C120.316 General Contractor The Bush Companies
Client Williamsburg Plantation, Inc. Earth Contractor George Nice & Sons, Inc.
Berkley South Building
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308
Project Location James City County, Virginia Weather Sunny
Gauge# | 26788 | Model# | 3430 | Density Std. Ct. 2920 | Moisture Std. Ct. | 629 | FESREP.: LS
Proctor | Dry Opt. Passing Material Description & Classification® Source Compaction
Density” Moist. #200° Requirement
®h | (%)
43 117.1 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow | Moderate effort
TEST DEPTH ELEVATION PROC. | D.D. | MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
1 12 45.0 43 113.8 14.9 130.7 97.1 X
2 12 41.0 43 114.1 14.8 131.0 97.5 X
3 12 46.0 43 1113 16.4 129.6 95.0 X
4 12 42.0 43 116.9 15.4 135.0 99.9 X
5 12 47.0 43 116.4 153 134.2 99.4 X
6 12 43.0 43 112.7 16.0 130.8 96.3 X
7 12 50.0 43 118.4 15.6 136.8 101.1 X
8 12 43.5 43 113.7 16.8 132.9 97.1 X
TEST NO. TEST LOCATION
1 Site No. 1, See attached figure
2 Site No. 2, See attached figure
3 Site No. 1, See attached figure
4 Site No. 2, See attached figure
5 Site No. 1, See attached figure
6 Site No. 2, See attached figure
7 Site No. 3, See attached figure
8 Site No. 4, See attached figure
SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%) 95.0
MOISTURE (%) OM. +20%
Comments

Compaction density testing was performed in general accordance with "ASTM D2922, "ASTM D698 (Method A), SASTM D1140,

‘ASTM D2488 (Visual-Manual Procedure)




FOUNDATION ENGINEERING SCIENCE, INC.
11843 B Canon Boulevard

Newport News, Virginia 23606
Telephone: (757) 873-4113 Fax: (757) 873-4114

FIELD COMPACTION DENSITY REPORT’

Page 2 of 2

Project Name Williamsburg Plantation, Section Five, Earthen | Date April 16, 2002
Dam .
Project No. 1-9C120.316 General The Bush Companies
Contractor
Client Williamsburg Plantation, Inc. Earth Contractor | George Nice & Sons, Inc.
Berkley South Building
Executive Suite 121
3015 N. Ocean Boulevard
Fort Lauderdale, Florida 33308
Project Location James City County, Virginia Weather Sunny
Gauge# | 26788 | Model# [3430 | Density Std. Ct. 2020 | Moisture Std. Ct. | 629 | FESREP.: LS
Proctor | Dry Opt. Passing Material Description & Classification® Source Compaction
Density” Moist. #200° Requirement
Peh | %) (%)
43 117.1 14.0 47.8 Reddish brown clayey SAND (SC) On-site Borrow | Moderate effort
TEST DEPTH ELEVATION PROC. | D.D. | MOIST W.D. % PASS | FAIL REMARKS
NO. (inches) (feet) NO. (PCF) (%) (PCF) | COMP
9 i2 52.0 43 116.0 15.8 1343 99.1 X
10 12 45.0 43 112.2 16.1 130.2 95.8 X
11 12 53.0 43 117.7 15.6 136.0 100.5 X
12 12 46.0 43 113.8 15.5 1314 97.1 X
13 12 54.0 43 1153 16.7 134.6 98.5 X
TEST NO. TEST LOCATION
9 Site No. 5, See attached figure
10 Site No. 4, See attached figure
11 Site No. 5, See attached figure
12 Site No. 4, See attached figure
13 Site No. 5, See attached figure
SPEC. REQUIREMENTS Utility Trench Sidewalk Structure Roadway/Parking General
(Dam)
COMPACTION (%) 95.0
MOISTURE (%) O.M. +20%
Comments

Compaction density testing was performed in general accordance with TASTM D2922, 2ASTM D698 (Method A), *ASTM D1140,
‘ASTM D2488 (Visual-Manual Procedure)
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FOUNDATION ENGINEERING SCIENCE, INC.
GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION INSPECTION

11843-B CANON BOULEVARD
NEWPORT NEWS, VIRGINIA 23606
PHONE: 757-873-4113 FAX: 757-873-4114

EMAIL: RELAWAR@FESVA.COM

CONSTRUCTION INSPECTION SERVICES

WILLIAMSBURG PLANTATION, SECTION
FIVE - EARTHEN DAM

JAMES CITY COUNTY, VIRGINIA

DATE:
April 16, 2002

SCALE:
N/A

FES REPORT NO.
1-9C120.316

FIGURE -1
FIELD DENSITY COMPACTION

LOCATION SKETCH




FOUNDATION ENGINEERING SCIENCE, INC.

F E S » Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]
+ Environmental Management [Phase | & |1, Asbestos and Lead Paint Sampling]

; « Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

« Foundation & Pavement Problems Evaluations & Remediations
« Value Engineering During Design & Construction
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Mr. J.P. Ottino I1I, V.P. April 18,2001
Williamsburg Plantation, Inc.

Berkeley South Building

Executive Suite 121

3015 N. Ocean Boulevard

Ft. Lauderdale, Florida 33308

Re:  Existing Dam Soils Evaluation Report
Williamsburg Plantation, Section Five-Earthen Dam
James City County, Virginia
FES Report No. 1-9C120.312

Dear Mr. Ottino:

Pursuant to the contractor’s request an experienced Geotechnical Engineer with Foundation Engineering
Science, Inc. (FES) visited the project site on April 15, 2001. The specific purpose of this visit was to
evaluate the soils located at the existing Dam and determine its suitability as a backfill material for building
pads and pavement areas within the Williamsburg Plantation, Section five in James City County, Virginia.

1.0 SITE OBSERVATIONS AND EVALUATIONS

The existing Dam was cleared from the “Topsoil”, roots and unsuitable materials. The soils within the
existing Dam was visually classified to consist of reddish brown silty sand (SM) with organic materials and
woods and reddish brown clayey sand (SC) with organic materials and woods.

2.0 CONCLUSIONS AND RECOMMENDATIONS

Based on our review of the project specifications, and engineering judgement, FES offers the following
conclusions and recommendations.

1. The soils within the existing Dam was evaluated and consisted of silty sand (SM) and clayey
sand (SC). The silty sand (SM) and clayey sand (SC) are acceptable as backfill materials if
these materials are cleared of the organic matter and woods, placed with a moisture content
within * 20 percent of the optimum moisture, the fines content [passing the No. 200 Sieve]
is less than thirty-five (35) percent, compaction, moisture and stability can be achieved.

11843 B CANON BOULEVARD » NEWPORT NEWS, VIRGINIA 23606 » PHONE: 757-873-4113 FAX: 757-873-4114



Existing Dam Soils Evaluation Report . F E S
Williamsburg Plantation, Section F arthen Dam -

James City County, Virginia

FES Report No. 1-9C120.312

2. Due to the contractor’s excavator being down during our site visit, FES representative
recommended evaluating the existing soils within the Dam during excavation operation of

these materials and prior to utilizing as backfill material and performing laboratory
classification testing.

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important project
and look forward to its successful completion. Should you have any questions regarding this report, please
do not hesitate to contact the undersigned.

Respectfully submitted,

FOUNDATION ENGINEERING SCIENCE, INC.

T dws AW)% \

Idres Hawarry a S. El-Awar, P.E.
Project Engineer cipal Engineer

Reg. No. 26383
XCopies: (1) Bush Construction Corporation - Mr. Ken Yerby

c\company\oldfiles\]1 99NcmA\I-9C120.312
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FOUNDATION ENGINEERING SCIENCE, INC.

11843 B Canon Boulevard
Newport News, Virginia 23606
Telephone (757) 873-4113 Fax (757) 873-4114

Non-Compliance

Corrections Made

CONCRETE COMPRESSIVE STRENGTH TEST REPORT" Page 2 of 2
Client The Bush Companies Report Date May 15, 2002
4029 Ironbound Road, Suite 200
Williamsburg, Virginia 23188
Project Name Williamsburg Plantation, Section Five, Earthen Dam Project No 1-9C120.329
Project Location James City County, Virginia Set ID I(A,B,C,D,E)
General Contractor | The Bush Companies Mix ID 30-111
Date Sampled April 17,2002 Design Strength (psi) | 3000
Date Received April 18, 2002 Admixture
FIELD TEST DATA
Supplier Custom Concrete Truck No. 169 Ticket No. 994485
Batch Time 3:30 Sample Time 4:10 Time Placed 4:30
Concrete Temp? (F) | 85 Air Temp (F) 91 Weather Sunny
Slump”® (in.) 4.0 Air Content’ (%) | 4.0 Unit Wt.* (pcf) 144
Water Added (gal) | N/A Qty. Rep. (yd*) 6 Sampled by® LS
Placement Location | Concrete Cradle Slab
LABORATORY TEST RESULTS
SAMPLE DIA. AREA TEST AGE MAX. UNIT COMP. BREAK | TESTED
ID (in.) (sq. in.) DATE (days) LOAD WT. STRENGTH TYPE BY
NUMBER (Ibs.) (pchH (psi)
12519 5.97 27.99 4-24-02 100,000 144 3570 D BS
12526 5.95 27.81 4-24-02 90,000 3240 D BS
12521 5.95 27.81 5-15-02 28 125,000 4490 A LS
12522 5.96 27.90 5-15-02 28 128,000 4580 A LS
12523 SP
Break Type: A-Cone, C-Cone & Shear, D-Shear, E-Columnar

Temp

B-Cone & Split,

[

g

Sample’Défects None
Remarks «

Ailr

| Curing Temp (F) ] 71

[ Hamidity (%) -

Concrete is sampled in accordance with 'ASTM C39, 2ASTM C1064, *ASTM C143, *ASTM C231, *ASTM C138,°’ASTM C31
Concrete molds conform to ASTM C470 requirements.
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GEORGE NICE & SONS, INC.

* Road & Utility Construction
« Site Development

FAX

To! Bob Lane/ JCC Environmental Frome  Ray Nice
Faxz  259-4032 Pages: Y
Phonea: Date:  Aprii 18, 2002

Re Williamsburg Plantation/VDOT Joint Pond G

O Urgent X For Review [] Please Cooument [ Pisase Reply [ Plaase Recycle

® Corrsnants:

s/ /tf’
INFC

CoKes lordPRC E

143 Skimino Road » Wiliamsburg, Virginia 23188
(757) 565-2885 « Fax (757) 5651526 « www.gniceandsons.com
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Momorandum

DATE: February 18, 2002

TO: Mr. P.K. Das, Virginia Department of Transportation
Mr. Darryl Cook, James City County Environmeuntal Division

CC: Mr. Ken Yerby, Bush Construction
Mr. Ray Nice, George Nice and Sons

FROM: Charles Records, AES Consulting Engineers C/ﬁ?“
SUBJECT: Williamshurg Plantation - VDOT Joint Pond

The purpose of this memo is to address and bring ¢losure to a few jtems that have been
the topic of recent discussion. All of these items relate to the reconstruction of the existing
VDOT stormwater management facility.

Based on our discussions and your decision, we will no longer be providing anti-seep
collars for seepage ¢ontrol in the reconstruction of this facility. You have indicated VDOT’s
request to use a concrete cradle in lieu of the anti-seep collars to provide both seepage control
and a better foundation for the pipe.

As proposed, the concrete cradle will extend from the existing outlet structure, which will
remain, to the outfall of the 42 outlet barrel. With this proposal, the contractor will have to
provide a new 42" reinforced concrete pipe (barrel) in accordance with VDOT standards and
specifications for pond embankment construction. Furthermore, as the existing outlet structure
for the pond will remain, so will the first joint of the pipe barrel attached to the outlet structure.

Please see the attached sketch that, with your approval, will ba processed as a change
otder for the project.

Ahhough it is proactive to make changes to the design of this facility before construction,
it is important to note that these plans were reviewed and approved by your office before you
inquired about making these changes. In an effort to expedite this change order for increasing
the contractor’s scope of work, we would appreciate your immediate response or approval for
this desipn change.

If you have any questions or concerms, please fee! free to contact me at 253-0040, I look
forward to working with you to complete the design process of this project.

5248 Olde Towne Road » Suite 1 « Williamsburg, Virginia 23188
(757) 255-0040 » Fax (757) 220-8994 « E-mail aes@widomaker com
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5248 Oide Towne Rosdd, Sulte 1 » Wiltka , Vighie 23188
Tolphone: (757) 263-0040 - Rackimvie, (T57) ZomBay s oo ggw
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) SRR

To: Ken Menmy ey mice Org/Fim: Bow s | G.hlice 4, Soms
FaxNumber: ca2e 5oy <P o= Date: 2{- (o2

From: L/ seles Cenoedn, Pages Including Cover Page: 2

cc; ¢ Fax Number:

Subject: Ly nwua.bv.-b 'plmjcg\.l.“__/ NVooT  Heeq T/

umm)f\mm O Please Commant [ Plenss Asply

Comments:
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Cholen Wogeds

Confidontialty Note: The decuments accampanying this fax may esatsln eonfidantial information. This infermation is intended only for the use of tha
individual or antlly named on the transmission sheet. i you sre net the intended reciplent, you are haraby notifiad that any disclesurs, ®pying,
distribution, ar Ihe taking #f ony aotion in rellance an the cantania of this faved information s striclly prohibitad, and that the documants sheuld be
returned fo AES Canulting Bngineers. If you have recoived this fax In etror, plesse notify us by telephene immediatly ut the numbey above 5o thal we
aan armengs for the return of the aviginat document at no cest te you.
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xx |F THE PIPE IS LAD N AN EXCAVATED TRENCH, THEN :
THE SIDE WALLS MAY CONFORM TO THE TRENCH SHAPE
(€ THE TRENCH MAY BECOME THE CRADLE FORM).

CONCRETE CRADLE IS TO BE INSTALLED UNDER THE ENTRE
LENGTH OF CULVERT AT EACH STORMWATER MANAGEMENT BASN.

CONCRETE CRADLE IS TO 8E PMD FOR AS MISCELLANEOUS
CONCRETE AND SUMMARIZED AS EACH PER LOCATION.
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s onsulting Engineers Fax Memorandum

5248 Olde Towne Road, Suite 1 « Williamsburg, Virginia 23188

‘g‘yrs’umNG ENGINEERS Telephone: (757) 253-0040  Facsimile: (757) 220-8994 « Email: aes@aesva.com

AES C

TO‘%@,\A, DQCD\:\DO ( <\!\ C m‘« Org./Firm:
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From: C O \e = Q‘Q CCS d Pages Including Cover Page: 5
(% ven Yern, Bau, Nige[oFatmer Sp0amny mudin

O Urgent 0O For Review [J Please Comment O Please Reply
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ponﬁdentiality Note: The documents accompanying this fax may contain confidential information. This information is intended only for the use of the
individua!l or entity named on the transmission sheet. If you are not the intended recipient, you are hereby notified that any disclosure copyin
distribution, or the taking of any action in reliance on the contents of this faxed information is strictly prohibited, and that the documents §h0u|d b%
returned to AES Consulting Engineers. If you have received this fax in error, please notify us by telephone immediately at the number above so that we
¢an arrange for the return of the original document at no cost to you.
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Memorandum

DATE: February 18, 2002

TO: Mr. P.K. Das, Virginia Department of Transportation
Mr. Darryl Cook, James City County Environmental Division
CC: Mr. Ken Yerby, Bush Construction
P ——— ‘ Mr. Ray Nice, George Nice and Sons

FROM: Charles Records, AES Consulting Engineers &'[5?"

SUBJECT: Williamsburg Plantation ~ VDOT Joint Pond

The purpose of this memo is to address and bring closure to a few items that have been
the topic of recent discussion. All of these items relate to the reconstruction of the existing
VDOT stormwater management facility.

Based on our discussions and your decision, we will no longer be providing anti-seep
~ollars for seepage control in the reconstruction of this facility. You have indicated VDOT’s
request to use a concrete cradle in lieu of the anti-seep collars to provide both seepage control
and a better foundation for the pipe.

As proposed, the concrete cradle will extend from the existing outlet structure, which will
remain, to the outfall of the 42" outlet barrel. With this proposal, the contractor will have to
provide a new 427 reinforced concrete pipe (barrel) in accordance with VDOT standards and
specifications for pond embankment construction. Furthermore, as the existing outlet structure
for the pond will remain, so will the first joint of the pipe barrel attached to the outlet structure.

Please see the attached sketch that, with your approval, will be processed as a change
order for the project.

o Although it is proactive to make changes to the design of this facility before construction,
it is important to note that these plans were reviewed and approved by your office before you
inquired about making these changes. In an effort to expedite this change order for increasing

==ecoo o the contractor’s scope of work, we would appreciate your immediate response or approval for
' this design change.

If you have any questions or concerns, please fee] free to contact me at 253-0040. I look
forward to working with you to complete the des; gn process of this project.

5248 Olde Towne Road  Suite 1 » Williamsburg, Virginia 23188
P (757) 253-0040 » Fax (757) 220-8994 & E-mail aes@widomaker.com

CONSULTING ENGINEERS
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*% IF THE PIPE IS LAID N AN EXCAVATED TRENCH, THEN
THE SIDE WALLS MAY CONFORM TO THE TRENCH SHAPE
(IE THE TRENCH MAY BECOME THE CRADLE FORM).

CONCRETE CRADLE IS TO BE INSTALLED UNDER THE ENTIRE
LENGTH OF CULVERT AT EACH STORMWATER MANAGEMENT BASIN.

CONCRETE CRADLE IS TO BE PAID FOR AS MISCELLANEQUS
CONCRETE AND SUMMARIZED AS EACH PER LOCATION.
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EXISTING SWM FACILITY
SEDIMENT BASIN CALCULATIONS

FOR

WILLIAMSBURG PLANTATION

Section 5: Units 97-133

Longhill Road
Williamsburg, Virginia 23188

Prepared By:

AES Consulting Engineers
5248 Olde Towne Road, Suite 1

Williamsburg, Virginia 23188
AES Project No. 7555-14 7
February 1,2002 &

CONSULTING ENGINEERS



Hydrograph Summary Report Page 1

Hyd. | Hydrograph| Peak Time Timeto | Volume | Return Inflow Maximum | Maximum Hydrograph
No. type flow interval peak period hyd(s) elevation storage description
{origin) (cfs) (min) {min) (cuft) (yrs) (ft) {cuft)
1 SCS Runoff | 53.6 12 732 239,807 2 — — — 2 YEAR SCS POST- DﬂE
2 SCS Runoff | 114.3 12 732 511,676 10 — —_— — ~ 10 YEAR SCS POST-D
3 SCS Runoff | 130.6 12 732 586,080 25 -—- — —_— 25 YEAR SCS POST-D
4 SCS Runoff | 206.8 12 732 937,249 100 — —_—  — 100 YEAR SCS POST
6 Rational 60.3 1 25 135,682 2 — e ————- 2 yr RAT post stor
7 Rational 84.6 1 25 190,353 10 -— —_— —_— 10 yr RAT post sto
8 Rational 97.6 1 25 219,658 25 — — — 25 yr RAT post sto
9 Rational 118.3 1 25 266,082 100 —— —— — 100 yr RAT post st
16 Reservoir 41.2 12 744 238,243 2 1 52.70 102,592 2yr SCS post - rou
17 Reservoir 98.2 12 744 510,111 10 2 53.54 130,451 10yr SCS post - ro
18 Reservoir 1123 12 744 584,515 25 3 53.72 136,615 25yr SCS post - ro
19 | Reservoir | 143.1 12 744 | 935684 | 100 4 (55.43) 203,177 | 100yr SCS. post-ro
21 Reservoir 38.5 1 43 123,002 2 6 52.66 101,091 2yr RAT post - rou
22 Reservoir 60.4 1 39 177,633 10 7 53.01 112,329 10yr RAT post - ro
23 Reservoir 71.8 1 38 206,923 25 8 53.18 118,111 25yr RAT post - ro
24 Reservoir 90.2 1 37 253,326 100 9 53.44 126,850 100yr RAT post -ro
9.6
-5343
©.37 Feeelod forl 100 yy s¥or m

Proj. file: 755506DRYsedbasinfqrniteFFHaVJCChydrographs.IDF| Run date: 01-31-2002
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Réservoir Report

Page 1
. . . English

Reservoir No. 3 - existing basin
Pond Data
Pond storage is based on known values
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 47.85 00 0 0
2.20 50.00 00 0 24,840
3.15 51.00 00 0 51,786
4.15 52.00 00 0 80,595
5.15 53.00 00 0 111,834
6.15 - 54.00 00 0 146,286
7.15 55.00 00 0 184,437
8.15 56.00 00 0 227,826
Culvert / Orifice Structures : Weir Structures

[A] Bl I[C]1 [D] [Al [B] [C] I[D]
Rise in = 420 4.0 0.0 0.0 Crestlenft = 125 0.0 0.0 0.0
Span in = 420 40 0.0 0.0 CrestELft = 5165 000 000 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 000 000
Invert ELft = 44.14 50.35 0.00 0.00 Eqn.Exp. = 1.50 150 0.00 0.00
Length ft = 450 0.5 0.0 0.0 Multi-Stage = Yes No No No
Slope % = 0.42 0.00 0.00 0.00
N-Value = .013 .013 013 .000
Orif. Coeff. = 0.60 0.60 060 0.00
Multi-Stage = — Yes Yes No Tailwater Elevation = 45.70 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CIvC ClvD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

000 O 47.85 36.72 000 - - 0.00 — — —— 0.00
022 2484 48.07 4574 000 -- — 000 - -— —— 0.00
0.44 4,968 48.29 53.25 0.00 -— -— 000 -— —— -— 0.00
066 7,452 48.51 59.83 0.00 -- — 0.00 -— — —— .00
0.88 9,936 48.73 65.75 0.00 - -— 000 -— — — 0.00
1.10 12,420 48.95 71.18 000 - - 000 - — --- 0.00
1.32 14,904 4917 76.22 000 - — 000 - -— - 0.00
154 17,388 49.39 80.96 000 -- — 000 -- — -— 0.00
1.76 19,872 49 .61 85.42 000 - - 000 - —- -— 0.00
1.98 22,356 49.83 89.67 000 —- -— 000 - -— — 0.00
220 24,840 50.00 9282 000 -- — 0.00 - - —- 0.00

Continues on next page...
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existing basin

Stage / Storage / Discharge Table

Stage Storage Elevation

ft

2.30
2.39
2.49
2.58
2.68
2.77
2.87
2.96
3.06
3.15
3.25
3.35
3.45
3.55
3.65
3.75
3.85
3.95
4.05
415
4.25
4.35
4.45
4.55
4.65
475
4.85
4.95
5.05
5.15
5.25
5.35
5.45
5.55
5.65
575
5.85
5.95
6.05
6.15
6.25
6.35
6.45
6.55
6.65
6.75
6.85
6.95
7.05
7.15
7.25
7.35
7.45

cuft

27,535
30,229
32,924
35,618
38,313
41,008
43,702
46,397
49,091
51,786
54,667
57,548
60,429
63,310
66,190
69,071
71,952
74,833
77,714
80,595
83,719
86,843
89,967
93,091
96,214
99,338
102,462
105,586
108,710
111,834
115,279
118,724
122,170
125,615
129,060
132,505
135,950
139,396
142,841
146,286
150,101
153,916
157,731
161,546
165,361
169,177
172,992
176,807
180,622
184,437
188,776
193,115
197,454

ft

50.10
50.19
50.29
50.38
50.48
50.57
50.67
50.76
50.86
51.00
51.10
51.20
51.30
51.40
51.50
51.60
51.70
51.80
51.90
52.00
52.10
52.20
52.30
52.40
52.50
52.60
52.70
52.80
52.90
53.00
53.10
53.20
53.30
53.40
53.50
53.60
53.70
53.80
53.90
54.00
54.10
54.20
54.30
54.40
54.50
54.60
54.70
54.80
54.90
55.00
55.10
556.20
55.30

CivA
cfs

94.53

96.05

97.11

98.15

99.18

100.20
101.22
102.22
103.21
104.71
105.73
106.74
107.74
108.73
109.71
110.68
111.65
112.61
113.85
114.49
115.43
116.35
117.27
118.18
119.09
119.98
120.88
121.76
122.64
123.51
124.38
125.23
126.08
126.94
127.78
128.62
129.45
130.27
131.09
131.91
132.72
133.53
134.33
135.12
135.91
136.70
137.48
138.26
139.04
139.81
140.57
141.33
142.09

CivB
cfs

0.00
0.00
0.00
0.00
0.04
0.10
0.16
0.21
0.23
0.29
0.32
0.35
0.37
0.39
0.42
0.44
0.46
0.48
0.49
0.51
0.53
0.55
0.56
0.58
0.59
0.61
0.62
0.63
0.65
0.66
0.68
0.69
0.70
0.71
0.73
0.74
0.71
0.62
0.50
0.32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

CivD WrA WrB

cfs

cfs cfs

0.00 -
0.00 --
0.00 -
0.00 --
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -
0.00 -
0.00 --
0.00 -
0.00 -
0.00 -
000 —
0.00 -
042 -
218 -
469 -
776 -
11.32 -
1530 -
19.65 -
2436 —
2939 --
3472 -
40.35 -
46.25 -
5241 ---
58.82 —
6548 -
72.36 -
79.48 -
86.81 —
9436 ---
102.11 —
110.07 —
118.22 —-
126.56
135.09 —
143.81 —
152.70 —
161.77 —-
171.01 -
180.42 —
190.00 ---
199.75 —
20965 —
218.71 —
229.93 ---
240.30 ---
250.83 —
261.50 -

Page 2

WrC WrD Discharge
cfs cfs cfs

—_ 0.00
S 0.00
—_— - 0.00
—_— - 0.00
S 0.04
_ - 0.10
— - 0.16
_ - 0.21
S — 0.23
U 0.29
— 0.32
- - 0.35
— - 0.37
_— - 0.39
R 0.42
_ - 0.44
S 0.88
S 2.65
. 5.18
N 8.28
_— 11.85
15.84
S 20.21
24.93
29.98
S — 35.33
S 40.97
46.88
53.06
S 59.48
_— - 66.15
_— - 73.05
80.18
_— - 87.53
S — 95.09
102.85
110.78
118.84
_ - 127.06
131.91
- - 132.72
_— - 133.53
134.33
- - 135.12
135.91
136.70
137.48
S 138.26
139.04
139.81
140.57
S — 141.33
142.09

Continues on next page...



existing basin Page 3

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

7.55 201,793 5540 142.84 0.00 - — 272.32 —- -— -— 142.84
765 206,132 55.50 14359 000 - — 283.28 - — — 143.59
7.75 210,470 55.60 14434 000 -—- — 294.39 — -— -— 144.34
785 214,809 55.70 14508 0.00 - — 305.64 — — -— 145.08
795 219,148 55.80 14582 000 - — 317.03 —- — -— 145.82
8.05 223,487 5590 14655 000 - — 328.56 --- — - 146.55
8.15 227,826 56.00 14728 0.00 - - 34022 —- — -— 147.28

...End



Hydrograph Report

Page 1
English
Hyd. No. 1
2 YEAR SCS POST-DEV
Hydrograph type = SCS Runoff Peak discharge = 53.61 cfs
Storm frequency = 2yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number = 82
Basin Slope = 00% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 3.50in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60

...End

cfs)

12.79
37.79
53.61 <<
40.24
2424
10.67
8.37
6.96
6.11
5.46

Total Volume = 239,807 cuft



Hydrograph Report
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English
Hyd. No. 2
10 YEAR SCS POST-DEV
Hydrograph type = SCS Runoff Peak discharge = 114.34 cfs
Storm frequency = 10yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number = 82
Basin Slope = 00% Hydrauliclength = 0Oft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 5.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs cfs)
1160 12.70
11.80 3189
12.00 84.46
1220 114.34 <<
1240 83.83
12.60 48.88
12.80 20.75
13.00 16.17
13.20 13.38
1340 11.71

...End

Total Volume = 511,676 cuft
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Page 1
English
Hyd. No. 3
25 YEAR SCS POST-DEV
Hydrograph type = SCS Runoff Peak discharge = 130.56 cfs
Storm frequency = 25yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number = 82
Basin Slope = 00% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 6.40in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
1160 15.03
11.80 37.20
12.00 97.09
1220 130.56 <<
12.40 95.39
12.60 55.36
12.80 23.37
13.00 18.20
1320 15.05
1340 13.16

...End

Total Volume = 586,080 cuft



Hydrograph Report

Page 1
English
Hyd. No. 4
100 YEAR SCS POST DEV
Hydrograph type = SCS Runoff Peak discharge = 206.85 cfs
Storm frequency = 100 yrs Time interval = 12 min
Drainage area = 47.00 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 8.001in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20

...End

cfs)

25.51
61.42
155.84
206.85 <<
150.13
86.32
36.07
28.05
23.16

Total Volume = 937,249 cuft



Hydrograph Report
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English
Hyd. No. 6
2 yr RAT post storm
Hydrograph type = Rational Peak discharge = 60.30 cfs
Storm frequency = 2yrs Time interval = 1 min
Drainage area =39.5ac Runoff coeff. = 0.53
Intensity = 2.88in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 135,682 cuft
Hydrograph Discharge Table

Time -- Outfiow Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 7.24 0.58 48.24 1.12 9.65
0.07 9.65 0.60 47.04 1.13 8.44
0.08 12.06 0.62 4583 1.15 7.24
0.10 14.47 0.63 4462 1.17 6.03

0.12 16.88 0.65 43.42
0.13 19.30 0.67 42.21

0.15 21.71 0.68 41.01 ...End
0.17 24.12 0.70 39.80
0.18 26.53 0.72 38.59
0.20 28.95 0.73 37.39
0.22 31.36 0.75 36.18
0.23 33.77 0.77 34.98
0.25 36.18 0.78 33.77
027 38.59 0.80 32.56
0.28 41.01 0.82 31.36
0.30 43.42 0.83 30.15
0.32 45.83 0.85 28.95
0.33 48.24 0.87 27.74
0.35 50.65 0.88 26.53
0.37 53.07 0.90 25.33
0.38 55.48 0.92 24.12
0.40 57.89 0.93 22.92
0.42 60.30 << 0.95 21.71
0.43 59.10 0.97 20.50
0.45 57.89 0.98 19.30
0.47 56.69 1.00 18.09
0.48 55.48 1.02 16.88
0.50 54.27 - 1.03 15.68
0.52 53.07 1.05 14.47
0.53 51.86 1.07 13.27
0.55 50.65 1.08 12.06

0.57 49.45 1.10 10.85
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English
Hyd. No. 7
10 yr RAT post storm
Hydrograph type = Rational Peak discharge = 84.60 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area =39.5 ac Runoff coeff. = 0.53
Intensity = 4.04in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 190,353 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Qutflow Time -- Qutflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 10.15 0.58 67.68 112 13.54
0.07 13.54 0.60 65.99 1.13 11.84
0.08 16.92 0.62 64.30 1.15 10.15
0.10 20.30 0.63 62.60 1.17 8.46
0.12 23.69 0.65 60.91
0.13 27.07 0.67 59.22
0.15 30.46 0.68 57.53 ...End
0.17 33.84 0.70 55.84
0.18 37.22 0.72 54.14
0.20 40.61 0.73 52 45
0.22 43.99 0.75 50.76
0.23 47.38 0.77 49.07
0.25 50.76 0.78 47.38
0.27 54.14 0.80 4568
0.28 57.53 0.82 43.99
0.30 60.91 0.83 42.30
0.32 64.30 0.85 40.61
0.33 67.68 0.87 38.92
0.35 71.07 0.88 37.22
0.37 74.45 0.90 35.53
0.38 77.83 0.92 33.84
0.40 81.22 0.93 32.15
0.42 84.60 << 0.95 30.46
0.43 82.91 0.97 28.76
0.45 81.22 0.98 27.07
0.47 79.53 1.00 25.38
0.48 77.83 1.02 23.69
0.50 76.14 1.03 22.00
0.52  74.45 1.05 20.30
0.53 72.76 1.07 18.61
0.55 71.07 1.08 16.92

0.57 69.37 1.10 15.23
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English
Hyd. No. 8
25 yr RAT post storm |
Hydrograph type = Rational Peak discharge = 97.63 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area =39.5ac Runoff coeff. = 0.53
Intensity = 4.66in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 219,658 cuft
Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time -- Qutflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 11.72 0.58 78.10 1.12 15.62
0.07 15.62 0.60 76.15 1.13 13.67
0.08 19.53 0.62 74.20 1.15 11.72
0.10 23.43 0.63 72.24 117 9.76
0.12 27.34 0.65 70.29
0.13 31.24 0.67 68.34
0.15 35.15 0.68 66.39 ...End
0.17 39.05 0.70 64.43
0.18 42 .96 0.72 62.48
0.20 46.86 0.73 60.53
0.22 50.77 0.75 58.58
0.23 54.67 0.77 56.62
0.25 58.58 0.78 54 .67
0.27 62.48 0.80 5272
0.28 66.39 0.82 50.77
0.30 70.29 0.83 48.81
0.32 74.20 0.85 46.86
0.33 78.10 0.87 44.91
0.35 82.01 0.88 42.96
0.37 85.91 0.90 41.00
0.38 89.82 0.92 39.05
0.40 93.72 0.93 37.10
0.42 97.63 << 0.95 35.15
0.43 9567 0.97 33.19
0.45 93.72 0.98 31.24
0.47 91.77 100  29.29
0.48 89.82 1.02 27.34
0.50 87.86 1.03 25.38
0.52 85.91 -1.05 23.43
053 . 8396 1.07 21.48
0.55 -82.01 1.08 19.53

0.57 .80.05 1.10 17.57
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Hyd. No. 9
100 yr RAT post storm
Hydrograph type = Rational Peak discharge = 118.26 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =39.5 ac Runoff coeff. = 0.53
Intensity = 564in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 266,082 cuft

Hydrograph Discharge Table

Time -- Qutflow Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 14.19 0.58 94.61 1.12 18.92
0.07 18.92 0.60 92.24 1.13 16.56
0.08 23.65 0.62 89.88 1.15 14.19
0.10 28.38 0.63 87.51 1.17 11.83
0.12 33.11 0.65 85.15
0.13 37.84 . 0.67 82.78
0.15 42 57 0.68 80.42 ...End
0.17 47.30 0.70 78.05
0.18 52.03 0.72 75.69
0.20 56.76 0.73 73.32
0.22 61.49 0.75 70.96
0.23 66.22 0.77 68.59
0.25 70.96 0.78 66.22
0.27 75.69 0.80 63.86
0.28 80.42 0.82 61.49
0.30 85.15 0.83 59.13
0.32 89.88 0.85 56.76
0.33 94.61 0.87 54.40
0.35 99.34 0.88 52.03
0.37 104.07 0.90 4967
0.38 108.80 0.92 47.30
0.40 113.53 0.93 44.94
0.42 118.26 << 0.95 4257
0.43 115.89 0.97 40.21
0.45 113.53 0.98 37.84
047 111.16 1.00 35.48
'0.48 108.80 1.02 33.11
0.50 106.43 1.03 30.75
0.52 104.07 1.05 28.38
0.53 101.70 1.07 26.02
0.55 99.34 1.08 23.65

0.57 96.97 1.10 21.29
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Hyd. No. 16
2yr SCS post - routed
Hydrograph type = Reservoir Peak discharge = 41.21 cfs
Storm frequency = 2yrs Time interval = 12 min
Inflow hyd. No. =1 Reservoir name = existing basin
Max. Elevation = 52.70 ft Max. Storage = 102,592 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80
14.00
14.20
14.40

...End

inflow Elevation
cfs ft

53.61 << 52.37
40.24 52.70 <<
24.24 52.58

10.67 52.34
8.37 52.15
6.96 52.05
6.1 51.99
5.46 51.95
4.93 51.92
4.49 51.90
410 51.88
3.81 51.87

CivA
cfs

117.88
120.91
119.79
117.59
115.85
114.95
114.41
114.04
113.77
113.57
113.40
113.25

CivB
cfs

0.57
0.62
0.60
0.57
0.54
0.52
0.51
0.50
0.50
0.49
0.49

CivC
cfs

CivD WrA

cfs

cfs

22.79
40.59
33.58
21.30
13.12
9.51
7.49
6.26
5.39
474
428
3.89

WrB
cfs

Total Volume = 238,243 cuft

WrD Outflow

cfs

cfs

23.37
41.21 <<
34.18
21.87
13.65
10.03
8.00
6.77
5.89
5.23
478
438
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Hyd. No. 17
10yr SCS post - routed
Hydrograph type = Reservoir Peak discharge = 98.22 cfs
Storm frequency = 10 yrs Time interval = 12 min
Inflow hyd. No. = 2 Reservoir name = existing basin
Max. Elevation = 53.54 ft Max. Storage = 130,451 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80

...End

Inflow Elevation

cfs

31.89
84.46
114.34 <<
83.83
48.88
20.75
16.17
13.38
11.71
10.44
9.41

ft

52.15
52.80
53.45
53.54 <<
53.16
52.70
52.38
52.24
52.16
52.11
52.07

CivA
cfs

115.92
121.72
127.36
128.12
124.92
120.86
117.98
116.72
116.00
115.53
115.17

CivB
cfs

0.54

0.63
0.72
0.73
0.68
0.62
0.57
0.55
0.54
0.53
0.52

CivC
cfs

CivD WrA

cfs

cfs

13.44
4599
90.62
97.49
69.86
40.27
23.31
17.05
13.77
11.74
10.35

Total Volume = 510,111 cuft

WrC

cfs

WrD Outflow

cfs

cfs

13.97
46.62
91.34
98.22 <<

170.54

40.89
23.88
17.60
14.31
12.27
10.87
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Hyd. No. 18
25yr SCS post - routed
Hydrograph type = Reservoir Peak discharge = 112.33 cfs
Storm frequency = 25yrs Time interval = 12 min
Inflow hyd. No. =3 Reservoir name = existing basin
Max. Elevation = 5372 ft Max. Storage = 136,615 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80

...End

inflow Elevation

cfs

37.20
97.09
130.56 <<
95.39
55.36
23.37
18.20
15.05
13.16
11.73
10.57

ft

52.29
52.96
53.64
B3.72 <<
53.29
52.78
52.43
52.28
52.20
52.15
52.11

CivA
cfs

117.18
123.13
128.94
129.61
126.00
121.61
118.45
117.12
116.36
115.86
115.49

CivB
cfs

0.56
0.66
0.73
0.70
0.70
0.63
0.58
0.56
0.55
0.54
0.53

CivD WrA

cfs

cfs

19.21
56.02
105.26
111.64
78.78
45.23
25.82
18.93
15.34
13.18
11.57

WrB
cfs

Total Volume = 584,515 cuft

WrC
cfs

WrD Outflow
cfs cfs

- 19.76
e 56.68
————- 105.98
————— 112.33 <<
- 79.48
- 45.86
-— 26.40
— 19.49
- 15.88
- 13.72
— 12.10



Hydrograph Report

Page 1
English

Hyd. No. 19
100yr SCS. post-routed
Hydrograph type = Reservoir Peak discharge = 143.08 cfs
Storm frequency = 100 yrs Time interval = 12 min
Inflow hyd. No. = 4 Reservoir name = existing basin
Max. Elevation = 5543 ft Max. Storage = 203,177 cuft

Storage !ndication method used.

Hydrograph Discharge Table

Time
(hrs)

11.40
11.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80
14.00
14.20

...End

Inflow Elevation CivA CivB
cfs ft cfs cfs

17.61 52.17 116.06 0.54
25.51 52.28 117.05 0.56
61.42 52.63 120.25 0.61

155.84 53.53 128.03 0.73
206.85 << 54.78 138.07 -—--

150.13 55.43 << 143.08 -——-

86.32 55.04 140.14 -——-

36.07 53.76 129.98 0.65
28.05 52.74 121.26 0.63
23.16 52.49 119.01 0.59
20.24 52.38 117.97 0.57
18.03 52.31 117.33 0.56
16.23 52.25 116.86 0.55
14.71 52.21 116.47 0.55
13.42 52.18 116.13 0.54

Wr A
cfs

14.01
18.61
36.42
96.69
207.25
275.82
234.47
115.35
4292
28.95
23.25
19.96
17.68
156.83
14.35

WrB
cfs

Total Volume = 935,684 cuft

WrD Outflow
cfs cfs

— 14.55
— 19.16
----- 37.03
-——- 97.42
— 138.07
— 143.08 <<
— 140.14
— 116.00
----- 43.55
- 29.54
e 23.82
—— 20.52
— 18.23
— 16.38
—— 14.89
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Hyd. No. 21
2yr RAT post - routed
Hydrograph type = Reservoir Peak discharge = 38.49 cfs
Storm frequency = 2yrs Time interval = 1 min
Inflow hyd. No. =6 Reservoir name = existing basin
Max. Elevation = 52.66 ft Max. Storage = 101,091 cuft
Storage Indication method used. Total Volume = 123,002 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.42 60.30<< 51.90 11352 048 —- —— 459 e - 5.08
0.43 59.10 52.01 11455 051 —— —— 797 -—— @ - 8.48
045 57.89 52.10 11542 053 -——  —- 1127 —— - 11.80
0.47 56.69 52.18 116.19 0.54 ——  —- 1461 ——  —— 15.16
0.48 55.48 52.26 116.89 0.55 -—— — 1784 -—- @ — @ 18.39
0.50 54.27 52.33 117.50 0.57 ——  —- 2085 -—- —_— e 21.42
0.52 53.07 52.38 118.04 0.57 —-——  —— 2364 -— @ - 24.21
0.53 51.86 52.44 118.51 0.58 —- —— 2620 — —  —- 26.78
0.55 50.65 52.48 11892 089 -— —— 2845 — @— 29.04
0.57 48.45 52.52 119.27 069 -—- —— 3045 — @— @ 31.04
0.58 48.24 52.55 11956 060 -—  -— 3218 - e 32,78
0.60 47.04 52.58 119.80 060 - —— 3363 — @ —— - 34.23
0.62 4583 52.60 120.00 061 -—  —— 3482 -—- @ —— 35.43
0.63 44.62 52.62 120.16 061 -~  -—— 3583 — @ —— - 36.44
0.65 4342 52.63 120.28 061 -——  —— 3660 -— @ -— @ —— 37.22
0.67 42.21 52.64 120.37 061 — —— 3718 — @ — - 37.79
0.68 41.01 52.65 120.44 061 -—  —— 3757 —-  —— 38.18
0.70  39.80 52.65 12047 061 -  —— 3780 —— - e 38.41
0.72 38.59 52.66 << 12048 061 —- —-  37.88 - — 38.49 <<
0.73 37.39 52.66 12048 061 ——  ~— 3783 -— @ — 38.44
0.75 36.18 52.65 12045 061 — —— 3766 — @——  — 38.27
0.77 34.98 52.65 12041 061 -—— - 3738 —— e 37.99
0.78 33.77 52.64 12035 061  -—- -— 3701 -—- —— - 37.62
0.80 32.56 52.63 120.27 061  —— —- 3655 — — 37.16
0.82 31.36 52.62 12018 061 —-—  — 3602 -— @ —— 36.63
0.83 30.15 52.61 120.10 061 —-—  — 3542 -—- —_— - 36.03
0.85 28.95 52.60 119.9 061 -—-——  ——- 3475 —— @ —- 35.36
0.87 27.74 52.59 - 119.88 060 -  -— 3407 -—- — e 34.67
0.88 26.53 52.57 119.75 060  -—- - 3333 - ——— e 33.94
0.90 2533 52.56 119.62 060 - - 3255 - —— e 33.15
0.92 24.12 52.54 11948 060 - -~ 3173 - —_—— - 32.33
0.93 2292 52.53 119.34 060 -— -— 3087 -— @ —  —— 31.47
0.95 21.71 52.51 119.19 059 - - 2998 -—— @ - 30.57
0.97 20.50 52.49 119.03 059 ——  —— 2908 - - e 29.67
0.98 19.30 52.48 118.87 0.59  -—- - 2818 - e 28.76
1.00 18.09 52.46 118.70 059 - e 2725 - — e 27.83

Continues on next page...



2yr RAT post - routed Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.02 16.88 52.44 118.53 068 -— - 2629 — e 26.88
103 1568 52.42 118.36 0.58 -—-—  ——- 2532 - 25.90
1.05 14.47 52.40 118.18 0.58 -~  —— 2432 — o 24.90
1.07 13.27 52.38 11799 0.57 -—- - 2337 — - 23.94
1.08 12.06 52.36 117.80 0.57 —— 22.39 - e — 22.96
1.10 10.85 5234 11761 0.57 - — 2140 — 21.97
1.12 965 52.32 117.41 0.56 - - 2038 — - 20.95
1.13 844 52.29 11721 0.56 - - 1938 —— 19.94
115 724 52.27 117.01 0.56  ~—— - 1841 —  — — 18.96
1.17 6.03 52.25 116.80 0.55 -—— - 1742 — — 17.97
1.18 482 52.23 116.59 0.55 -——  —- 16.41 —— e 16.96
1.20 362 52.20 116.37 0.55  -— @ — 1539 —— - 15.93
1.22 24 52.18 116.15 0.54  —— 1443 —— e 14.97
123 121 52.15 11593 0.54 -— 1346 -—  — 14.00
1.25 0.00 52.13 115.70 0.53 ——  — 12.48 —- —_—— e 13.01
1.27 0.00 52.11 11547 0.53 —— 1152 — e e 12.05
128 0.00 52.08 11527 053 - —— 1070 —— —— 11.23
1.30  0.00 52.06 115.07 052 -~ — 996 - @ —— 10.48
132  0.00 52.04 11489 052 ——  —— 927 e e 9.79
1.33  0.00 52.02 11472 052 -~  ——- 862 - e 9.14
1.35 0.00 52.01 11456 0.51 -——  —— 802 - e 8.53
1.37 0.00 51.99 11441 0.51  —— — 748 —— e 7.99
1.38  0.00 51.97 11425 051 ——~  —— 698 ——  m 7.49
140 0.00 51.96 11411 050 -— — 651 —— @ - 7.02
142  0.00 51.95 11398 050 - -— 608 ——- @ 6.58
143 0.00 51.93 113.85 0.50 - — 567 = - e 6.17
145 0.00 51.92 113.74 0.50 - — 529 e e 5.78
147 0.00 51.91 113.63 0.50 - —— 493 —_— - 5.42
1.48 0.00 51.90 11352 049 -— — 461 e 5.10
1.50 0.00 51.89 11343 049 —— —— 435 e e o 4.84
1.52 0.00 51.88 113.33 049  —— —— 410 - e e 459
1.53 0.00 51.87 113.24 0.49 - —- 387 = e 4.36
1.55 0.00 51.86 113.16 0.49 —- 365 - — 413
1.57 0.00 51.85 113.08 049 -~ —— 344 —— - 3.92

...End



Hydrograph Report

Page 1
English
Hyd. No. 22
10yr RAT post - routed
Hydrograph type = Reservoir Peak discharge = 60.44 cfs
Storm frequency = 10 yrs Time interval = 1 min
Inflow hyd. No. =7 Reservoir name = existing basin
Max. Elevation = 53.01 ft Max. Storage = 112,329 cuft
Storage Indication method used. Total Volume = 177,633 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CilvB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.37 74.45 52.02 11468 052 @ —— —- 846 — @— @ 8.97
0.38 77.83 52.14 11584 0.54 —- @ —— 13.07 — — - 13.61
0.40 81.22 52.27 116.96 0.56 —  —— 18.16 —  — 18.72
0.42 84.60<< 5238 118.04 0.57 - - 2360 -—— - = 2417 °
043 8291 52.49 118.02 059  —— - 2904 — - 29.63
045 81.22 52.59 119.88 060 —- —— 3413 - - 34.73
0.47 79.53 52.67 120.63 062 - — 3877 — - 39.39
048 77.83 52.74 12126 063 —~——  —— 4291 — @ —— 43.54
0.50 76.14 52.80 12180 064 -— -— 4651 — - — 47.15
0.52 7445 52.86 12225 064 —- -— 4965 -— @ ——- 50.30
0.53 72.76 52.90 122.62 065 --— —— 5226 -—— @—— @ 52.91
0.55 71.07 52.93 122.92 065 —— —— 5446 -— @ — 55.11
0.57 69.37 52.96 123.15 066 -— — 5621 — @ — 56.87
058 67.68 52.98 123.34 0.66  -—-- —- 5756 -—— @ — 58.22
060 65.99 53.00 12347 066  -—- —- 5856 -~ - 59.22
062 64.30 53.01 123.56 0.66  —-- —— 5923 - 59.89
063 62.60 53.01 12361 066 -~—  -—— 5962 - @ - 60.28
065 6091 63.01 << 12363 066 --—  -— 5978 -——  — 60.44 <<
0.67 59.22 53.01 12363 066 -—  -—— 5974 —— @ - 60.40
0.68 57.53 53.01 12360 066 -—-—-  —— 5951 ——r  — 60.18
0.70 55.84 53.00 123.55 066 -—~—  —— 5913 — @ — 59.79
072 5414 53.00 123.48 066 —-- —— 5859 — - 59.25
0.73 5245 52.99 123.38 066 —~—— —— 5790 - —_—— e 58.56
0.75 50.76 52.97 123.28 066 -—~—  ——  57.09 -—-- — e 57.75
0.77 49.07 52.96 123.15 066 - - 5619 - e 56.84
0.78 47.38 52.94 123.02 065 — — 5519 - - 55.84
0.80 4568 52.93 122.87 065 ——- —— 5411 e - 54.76
0.82 43.99 52.91 12271 065 -—-  —— 5295 e e e 53.60
0.83 4230 52.89 12285 065 — e 5177 — —— 52.41
0.85 4061 52.87 122.37 0.64  —-- —- 5054 - - 51.19
0.87 38.92 52.85 122.19 064 - — 4927 -~ - 49.91
0.88 37.22 52.83 122.00 0.64 - — 4794 - ————— e 48.58
0.90 35.53 52.81 12181 064 -—-——  —— 4658 - - 47.22
092 33.84 52.78 12161 063  -—  —— 4522 - - 45.86
093 3215 52.76 12140 063 -—  -— 4384 ——- @ — 44 .47
095 30.46 52.74 12119 063 -~  —— 4243 -— 43.06

Continues on next page...



10yr RAT post - routed Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.97 28.76 52.71 12097 062 —— -— 4099 — @— @ —— 41.61
0.98 27.07 52.69 120756 062 —— - 38956 s e e 40.18
1.00 2538 52.66 12052 062 —-  ——- 3813 -—— e e 38.74
1.02 2369 52.63 120.29 061 —  —— 3667 — @ —- 37.28
1.03 22.00 52.61 120.06 0.61  -— - 3519 ——- — 35.80
1.05 20.30 52.58 119.82 060 - -~ 3374 o e 34.35
1.07 18.61 52.55 119.58 060 - - 3229 - - 32.89
1.08 16.92 52.53 11933 060 -— —— 3082 — @— 31.41
1.10 - 1523 52.50 119.08 0.59 -—  —— 2933 - e 29.92
112 1354 52.47 118.82 059 ——  ——- 2789 —- @ e 28.48
1.13 11.84 52.44 118.56 0.58 -— -—— 2644 e e e 27.02
1.15 10.15 52.41 11829 0.58 -— - 2496 - @ —— 25.54
1.17 8.46 52.38 118.02 0.57 ——- - 2352 e e e 24,10
1.18 6.77 52.35 1775 057 —— -~ 2210 - e e 22.67
1.20 5.08 52.32 11747 0.56  -—  —— 2065 - @ eeem 21.21
122 3.38 52.29 11718 0.56 -—  —- 1921 — = 19.77
1.23 1.69 52.26 116.89 055 —- - 1783 - e e 18.38
1.25 0.00 52.23 116.59 0.55 -—~— — 1642 —— @ 16.97
1.27 0.00 52.19 116.30 0.54  —- —— 1508 - —— 15.62
1.28 0.00 52.17 116.04 054 -— -— 1393 —- 14.47
1.30 0.00 52.14 115679 054 —-  ——— 1287 - e 13.40
1.32 0.00 52.11 11556 0.53 —- — 1188 —— @ 12.41
1.33 0.00 52.09 115635 0.53  —— - 1100 -— - 11.53
1.35 0.00 52.07 11515052 — —— 1024 - e 10.77
1.37 0.00 52.05 114.96 0.52 = - —- 953 e — 10.05
1.38 0.00 52.03 11478 052 -—- - 887 - e 9.39

1.40 0.00 52.01 11462 0.51 —- - 825 - - 8.76

1.42 0.00 52.00 11447 051 —— - 768 e e 8.19

1.43 0.00 51.98 11431 051 —~  ——  T7A7 e e 7.68

1.45 0.00 51.97 11417 0.51 - - 669 - - 7.20

1.47 0.00 51.95 114.03 0.50 - — 624 — 6.75

1.48 0.00 51.94 11390 050 -— -~—— 582 — @ —— 6.33

...End



H'ydrograph Report

Page 1
English
Hyd. No. 23
25yr RAT post - routed
Hydrograph type = Reservoir Peak discharge = 71.82cfs
Storm frequency = 25yrs Time interval = 1 min
Inflow hyd. No. =8 Reservoir name = existing basin
Max. Elevation = 53.18 ft Max. Storage = 118,111 cuft
Storage Indication method used. ’ Total Volume = 206,923 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC ClvD WrA WrB WrC WrD Outflow

(brs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.35 82.01 52.09 1156.35 0.53  -—-— - 11.03 — = 11.56
0.37 85.91 52.23 116.59 055 -  — 1642 ~— e 16.96
0.38 89.82 52.36 117.78 0.57 -———  —- 2230 —— - 22.87
0.40 93.72 52.48 118.93 0.59 - —_— 2851 - - 29.10
0.42 9763 << 5260 120.02 0.61  — 3496 ——- o e 35.57
043 9567 52.72 121.01 062  —— e 41.26 - - — 41.88
045 93.72 52.81 121.86 064 -—-——  -——— 4695 et @ 47.59
0.47 9177 52.89 122.58 065  —— = 5199 —— o 52.64
048 89.82 52.96 123.18 066  -—— — 5641 -——- - @ 57.06
050 87.86 53.02 12367 066 — — 6002 - — e 60.69
0.52 85.91 53.06 12404 067 —- —~—— 6289 - @ ——— 63.56
0.53 83.96 53.10 12434 067 -—- - 6523 —- - 65.91
0.55 82.01 53.12 12458 068 -— — 6716 —r @ —— 67.84
0.57 80.05 53.15 12477 068 -— — 6865 - @ e 69.33
0.58 78.10 53.16 12491 068  -—-- ——" 6975 - - 70.44
060 76.15 53.17 125.00 068 -~ —— 7051 - e 71.19
0.62 74.20 53.18 125.06 069 -  — 7096 —— @ e e 71.65
063 7224 563.18<< 12508 089 -— @ —— T114 —— e 71.82 <<
0.65 70.29 53.18 12507 069 —- — 7108 -——- —— - 71.76
0.67 68.34 53.18 125.04 069 -  —— 7080 —— - - 71.48
0.68 66.39 53.17 12498 068 —— 70.33 —— e e 71.02
0.70 64.43 53.16 12490 068 - - 8970 - - e 70.38
0.72 62.48 53.15 12480 068 -  —-— 6891 —-r - 69.60
0.73 60.53 53.14 12469 068  —- -~——  68.00 - @ o e 68.68
0.75 58.58 53.12 12456 068  -——  —— 6697 —- - e 67.64
0.77 56.62 53.11 12442 068 -~ —— 6583 - @ — 66.50
0.78 54.67 53.09 12426 067 - —— 6463 —— @ - 65.30
0.80 5272 53.07 124.10 067 -—- — 6336 -—— - 64.03
0.82 50.77 53.05 12392 067 -——-  — 6201 —— - 62.68
0.83 48.81 53.03 123.74 067 --—  —— 6060 --—- ——— e 61.26
0.85 46.86 53.00 123.55 0.66 -——— = - 5913 - - -——- 59.79
0.87 44.91 52.98 12333 066 -—-  —— 5753 —— e e 58.19
0.88 42.96 52.95 123.11 066 -—  —- © 8588 - e e 56.53
0.90 41.00 52.93 122.88 065 - —— 5419 — @ - 54.84
0.92 39.05 52.90 12265 065 - @ - 5247 -——- ——— e 53.12
0.93 37.10 52.87 12241 064 - 50.79 - e e 51.43

Continues on next page...



25yr RAT post - routed | Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

095 3515 52.85 12216 064 -—- —- 4908 -— @ —— 49.72
0.97 33.19 52.82 12192 064 -—— - 4734 —r  — @ 47.98
098 31.24 52.79 12166 063 —— —- 4561 — @ — 46.24
1.00 29.29 52.76 12141 063 - 4389 —- — 44.52
1.02 2734 52.73 121.15 063 ——- —- 4216 -—— - 42,78
1.03 2538 52.70 12088 062 -—  -— 4039 —— @ —— - 41.02
1.05 2343 52.67 12061 0.62 — - 3869 -—— = 39.31
1.07 2148 52.64 120.34 061 - -— 3696 -—- - @ 37.58
1.08 19.53 52.61 120.06 061 ——- - 3521 —— - 35.82
1.10 1757 52.58 119.78 060 -~—— -— 3351 -—— —— - 34.11
1.12 1562 52.55 11949 060 -— -— 3180 — @ ——  — 3240
1.13 1367 52.51 11920 0589 —— — 3007 — @ —— 30.66
1.15 1172 52.48 11891 059 — -— 2838 — @——  ——- 28.96
117 9.76 52.45 11860 058 -——- —— 2670 —- @ —— 2728
1.18 7.81 52.41 118.30 0.58 -~~~ - 2499 - @ — 25.57
1.20 5.86 52.38 11799 057 -— — 2333 — @ ——— - 2391
1.22 3N 52.34 11767 0.57 —-——  -— 2169 -~  —— 2226
123 195 52.31 117.34 0.56  ——  -—-  20.02 -~ - 20.58
1.25 0.00 52.27 117.01 056 -—  -—— 1842 —- o— 18.97
127 0.00 52.24 116.69 0.55 -—-- - 1689 - - 17.44
128 0.00 52.20 11640 055 -—— — 1549 v @ 16.04
1.30 0.00 52.17 116.12 0.54 —— -~ 1430 -—- @ — 14.84
132 0.00 52.15 116.87 0.54  —— - 1321 - o e 13.74
1.33  0.00 52.12 11563 0.53 — -—- 1220 ----- — 12.73
1.35 0.00 52.10 11541 053 —— — 1127 - —_— 11.79
1.37 0.00 52.08 11521 052 -— —— 1049 - —— - 11.01
1.38  0.00 52.06 116.02 052 —— —— 976 - e e 10.28
140 0.00 52.04 114.84 052 -~—— — 908 - @ 9.60

142 0.00 52.02 11467 051 -~ —— 845 e e e 8.96

143 0.00 52.00 11452 0.51 -~  —— 786 - - 8.37

1.45 0.00 51.99 114.36 0.51 - ——— 733 e e e 7.84

147 0.00 51.97 11421 0519 - — 6.84 - —— - 7.35

...End



I-iydrograph Report

Page 1
English
Hyd. No. 24
100yr RAT post -routed
Hydrograph type = Reservoir Peak discharge = 90.24 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflowhyd. No. =9 Reservoir name = existing basin
Max. Elevation = 53.44 ft Max. Storage = 126,850 cuft

Storage Indication method used.

Total Volume = 253,326 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.32 89.88 52.08 11527 053 ——  — 1070 -— - - 11.23
0.33 9461 52.23 116.65 0.55 -——  —- 16.71 — - 17.26
0.35 99.34 52.38 11799 057 -  —— 2337 — — 23.95
0.37 10407 5252 11928 059 -—- —- 3054 —- @ —— @ 31.13
0.38 108.80 52.66 12051 061 -—  —— 3804 -— @ —- 38.65
0.40 11353  52.79 12168 063 ——  —- 4571 —— - 46.34
0.42 118.26 << 52.92 12279 065 ——  —— 5349 —r @ —— 54.14
0.43 115.89 53.03 123.75 067 ~—- -— 6068 -— @—— 61.35
045 113.53 53.12 12451 068 -  -—— 6656 — @ — - 67.24
0.47 111.16 53.19 125.15 069 —  —— 7167 -—-—- - 72.36
0.48 108.80 53.25 12568 069 -— -—— 76.04 -— @ — 76.73
0.50 106.43 53.30 126.11 0.70  ——  -— 7964 — - 80.35
0.52 104.07  53.34 126.45 0.71 —— — 8263 — @ — @ — 83.34
0.53 101.70  53.38 126.72 071 -——-  —— 8498 - @ - e 85.69
0.55 9934 53.40 12693071 -— -— 8676 —- @ ——  -— 87.47
0.57 96.97 53.42 127.08 0.72 - 88.08 -—-— - - 88.79
0.58 9461 53.43 12717 072 -—- —— 8894 - e 89.66
0.60 9224 53.43 12723 072 —~——  —— 8940 -—- - 90.12
0.62 89.88 5344 << 12724072 -— —— 8952 - - 90.24 <<
0.63 87.51 53.43 127.22 0.72 - —-- 8933 —f—, @ 90.05
0.65 85.15 53.43 12717 072  -—-  -— 8887 -—- @ —— 89.59
0.67 8278 53.42 127.09 0.72  —- - 88.18 -—- @ —— @ 88.89
0.68 80.42 53.41 12699 0.711 -—- -— 8728 — @ —— 87.99
0.70 78.05 53.39 126.87 0.711 -  — 8621 —— o e 86.93
0.72 7569 53.38 126.73 0.71 — 8501 —- @ 85.72
0.73 7332 53.36 126,67 0.7% -~  —— 8366 — @ —— 84.37
0.75 7096 53.34 126.40 0.71 -—-—-  —— 8219 —- — e 82.90
0.77 6859 53.32 126.22 070  ——— - 8062 -— — 81.32
0.78 66.22 53.29 126.03 0.70 - - 78.96 - - ———- 79.66
0.80 63.86 53.27 12582 070 - - 7726 - e e 77.95
0.82 6149 53.24 12561 069 —— - 7547 -— — - 76.17
0.83 59.13 53.22 125.39 0.69 - e 7362 — @ 74.31
0.85 56.76 53.19 125.16 069  -— - 7173 - e 72.42
0.87 5440 53.16 12492 068 -~  — 69.83 - @ 70.51
0.88 52.03 53.13 12467 068 - —~— B67.87 —— = 68.55
0.90 4967 53.11 12442 068 - -~ 6587 - - 66.54

Continues on next page...



100yr RAT post -routed Page 2
Hydrograph Discharge Table

Time Inflow Elevation CivA CIlvB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.92 47.30 53.08 124.17 067 - ~—- 6388 -—- —en 64.55
0.93 4494 53.05 123.90 067 - 6186 — @ 62.53
0.95 4257 53.01 12364 066 -— -—— 5980 —— @ - 60.47
0.97 40.21 52.98 123.35 066 —— 5765 -—-—— @ —— 58.31
0.98 37.84 52.95 123.056 065 ——- — 5541 e 56.06
1.00 3548 52.91 122.74 065 -——-  — 5316 — @ 53.81
1.02  33.11 52.88 12243 065 — @ 5095 —— @ 51.60
1.03 3075 52.84 12212 0.64 —— 4875 —— 49.39
1.05 2838 52.80 12180 064 ——  —— 4654 —— @ —— 47.17
1.07 26.02 52.77 121.48 0.63 - 4439 — - 45.02
1.08 2365 52.73 121.16 0.63 - - 4222 e e e 42.85
110 2129 5269 12083 062 ——- -—-— 4005 -~ @ —— 40.67
112 18.92 52.66 12050 061 —— — 3794 — @ —— 38.56
1.13 16.56 52.62 120.16 061 —- — 3581 — @—— 36.42
1.15 14.19 52.58 119.81 060 -——  —— 3371 — o 34.31
117  11.83 52.54 119.46 0.60 - — 3163 —-  — 32.23
1.18 9.46 52.50 11911 089  -—— —— 2953 s 30.12
120 7.10 52 .46 118.75 0.59 - - 2751 - e 28.09
122 473 52.42 118.38 0.58 -— —— 2546 v @ 26.04
123 2.37 52.38 118.01 0.57 -—- - 2345 - e 24,02
125 0.00 52.34 11763 0.57 -—— 2147 —— - 22.04
127 0.00 52.30 11726 056 -—  — 1957 —  —— 20.14
1.28 0.00 52.26 116.92 0.55 - — 1796 —— — 18.51
1.30 0.00 52.23 116.60 0.55 -—— - 1647 —— - 17.02
1.32  0.00 52.20 116.31 0.54 —— - 1512 = - e 15.67
1.33  0.00 52.17 116.04 054 —— — 1397 —-r @ —— 14.51
1.35 0.00 52.14 11580 0.54 -— - 1290 —- @ 13.44
1.37 0.00 52.11 115657 053 - - 1191 — 12.44
1.38 0.00 52.09 11635 053 ——  —— 1103 —- - 11.56
140 0.00 52.07 115156 0652  —— - 1027 — o 10.79
142 0.00 52.05 114.97 0.52 - —- 956 —— e 10.08
1.43 0.00 52.03 11479 052 - 889 e 9.41

...End
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Reservoir Report

Page 1
. English

Reservoir No. 1 - Sediment Basin
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 70.00 3,996 0 0
1.00 71.00 6,350 5,173 5173
2.00 72.00 7,314 6,832 12,005
3.00 73.00 9,212 8,263 20,268
Culvert / Orifice Structures Weir Structures

[A] Bl [C] [D] | [A] [B]l [C] I[D]
Risein ~ =240 4.0 0.0 0.0 CrestLenft = 126 0.0 0.0 0.0
Span in = 24.0 40 00 00 CrestELft = 7225 000 000 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 300 0.00 0.00
Invert EL. ft = 69.50 7125 0.00 0.00 Eqn. Exp. = 1.50 150 0.00 0.00
Length ft = 45.0 1.0 0.0 0.0 Multi-Stage = Yes No No No
Slope % = 411 0.00 0.00 0.00
N-Value = .013 013  .000 .000
Orif. Coeff. = 0.60 060 0.00 0.00
Multi-Stage = -— Yes No No Tailwater Elevation = 68.00 ft

Note: All outflows have been analyzed under iniet and outlet controt.

Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC ClvD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

000 O 70.00 1.53 000 - — 000 - - -— 0.00
0.10 517 70.10 2.17 000 -- — 000 - — - 0.00
020 1,035 70.20 2.95 0.00 - - 0.00 — - — 0.00
0.30 1,552 70.30 3.60 000 - — 0.00 - - - 0.00
0.40 2,069 70.40 4.57 000 - — 000 -- - - 0.00
050 2,587 70.50 5.35 0.00 - — 0.00 - - - 0.00
060 3,104 70.60 6.45 000 — — 000 -—- - - 0.00
0.70 3,621 70.70 7.58 000 - -— 0.00 - - — 0.00
0.80 4,138 70.80 8.46 000 - — 0.00 - -— - 0.00
090 4656 70.90 9.60 000 - -— 0.00 - - - 0.00
1.00 5,173 71.00 10.70 0.00 - - 0.00 -- - - 0.00

Continues on next page...



Sediment Basin Page 2

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CivB CivC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
1.10 5,856 71.10 1173  0.00 - —_ 000 - - — 0.00
120 6,539 71.20 1268 000 -— — 0.00 - - - 0.00
130 7,223 71.30 1365 001 — — 000 — -— —_ 0.01
140 7,906 71.40 1450 005 -- - 0.00 - —_— - 0.05
150 8,589 71.50 1513 012 — — 0.00 - - — 0.12
160 9,272 71.60 1586 0.18 — — 0.00 - - -— 0.18
1.70 9,955 71.70 16.57 019 - -— 000 - — — 0.19
180 10,639 71.80 1724 026 - - 0.00 - -— — 0.26
190 11,322 71.90 1790 029 — 000 - - — 0.29
200 12,005 72.00 1852 032 - — 0.00 - - — 0.32
210 12,831 72.10 19.13 035 — 0.00 -- - -— 0.35
220 13,658 72.20 19.72 037 - — 0.00 -- -— — 0.37
2.30 14,484 72.30 20.29 039 - — 042 - - — 0.82
2.40 15,310 72.40 20.85 042 - — 219 - -—- -— 2.61
250 16,136 72.50 21.39 044 - — 471 — — 5.15
260 16,963 72.60 2192 046 - — 780 - -— -— 8.26
2.70 17,789 72.70 22.43 048 - -— 11.37 -—- - - 11.85
280 18615 72.80 2294 049 - - 16.37 - - — 15.86
290 19,442 72.90 2343 048 — — 19.75 -—- - - 20.22
3.00 20,268 73.00 23.91 035 - — 24.47 - — —— 23.91

...End



Hydrograph Summary Report

Page 1

Hyd. | Hydrograph| Peak Time Timeto | Volume | Return Inflow Maximum | Maximum Hydrograph
No. type flow | interval | peak period hyd(s}) elevation storage description

(origin) | (cfs) (min) | (min) (cuft) (yrs) (ft) (cuft)
1 Rationai 13.1 1 20 15,756 2 — — — 2 yr post-dev
2 Rational 18.2 1 20 21,857 10 — ——— i 10 yr post-dev
3 Rational 20.9 1 20 25,088 25 —_ —_ — 25 yr post-dev
5 Reservoir 7.7 1 28 15,209 2 1 72.58 16,816 2-yr Routed
6 Reservoir 133 1 25 21,310 10 2 72.74 18,083 10-yr. routed
7 Reservoir 16.2 1 25 24,541 25 3 72.81 18,670 25-yr routed

Proj. file: 755512bsedbasinex.g

w IDF file: JCChydrographs.IDF

Run date: 04-11-2001




Hydrograph Report

Page 1
English
Hyd. No. 1
2 yr post-dev
Hydrograph type = Rational Peak discharge = 13.13 cfs
Storm frequency = 2yrs Time interval = 1 min
Drama_ge area =76 ac Runoff coeff. = 0.53
Intensity = 3.26in Time of conc. (Tc) = 20 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 1

Total Volume = 15,756 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs)
0.03 1.31 0.57 3.94
0.05 1.97 0.58 3.28
0.07 2.63 0.60 2.63
0.08 3.28 0.62 1.97
0.10 3.94 0.63 1.31

0.12 4.60
0.13 5.25
0.15 5.91 ...End
0.17 6.57
0.18 7.22
0.20 7.88
0.22 8.53
0.23 9.19
0.25 9.85
0.27 10.50
0.28 11.16
0.30 11.82
0.32 12.47
0.33 13.13 <<
0.35 12.47
0.37 11.82
0.38 11.16
0.40 10.50
0.42 9.85
0.43 9.19
0.45 8.53
0.47 7.88
0.48 7.22
0.50 6.57
0.52 5.91
0.53 525

0.55 4.60



Hydrograph Report

Page 1
English
Hyd. No. 2
10 yr post-dev
Hydrograph type = Rational Peak discharge = 18.21 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area =7.6ac Runoff coeff. = 0.53
Intensity = 452in Time of conc. (Tc) = 20 min
[-D-F Curve = JCChydrographs.IDF Reced. limb factor = 1

Total Volume = 21,857 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs)
0.03 1.82 0.57 5.46
0.05 2.73 0.58 4.55
0.07 364 0.60 3.64
0.08 4.55 0.62 2.73
0.10 5.46 0.63 1.82

0.12 6.38
0.13 7.29

0.15 8.20 ...End
0.17 9.11
0.18 10.02
0.20 10.93
0.22 11.84
0.23 12.75
0.25 13.66
0.27 14.57
0.28 15.48
0.30 16.39
0.32 17.30
0.33 18.21 <<
0.35 17.30
0.37 16.39
0.38 15.48
0.40 14.57
0.42 13.66
0.43 12.75
0.45 11.84
0.47 10.93
0.48 10.02
0.50 9.11
0.52 8.20
0.53 7.29

0.55 6.38



Hydrograph Report

Page 1
English
Hyd. No. 3
25 yr post-dev
Hydrograph type = Rational Peak discharge = 20.91 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area =76 ac Runoff coeff. = 0.53
Intensity = 5.19in Time of conc. (Tc) = 20 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 1

Total Volume = 25,088 cuft
Hydrograph Discharge Table

Time -- OQutflow Time -- Qutflow
(hrs cfs) (hrs cfs)
0.03 2.09 0.57 6.27
0.05 3.14 0.58 523
0.07 4.18 0.60 418
0.08 5.23 0.62 3.14
0.10 6.27 0.63 2.09

0.12 7.32
0.13 8.36

0.15 9.41 ...End
0.17 10.45
0.18 11.50
0.20 12.54
0.22 13.59
0.23 14,63
0.25 15.68
0.27 16.73
0.28 17.77
0.30 18.82
0.32 19.86
0.33 20.91 <<
0.35 19.86
0.37 18.82
0.38 17.77
0.40 16.73
0.42 15.68
0.43 14.63
0.45 13.59
0.47 12.54
0.48 11.50
0.50 10.45
0.52 9.41
0.53 8.36

0.55 7.32



Hydrograph Report

Page 1
English
Hyd. No. 5
2-yr Routed
Hydrograph type = Reservoir Peak discharge = 7.70cfs
Storm frequency = 2 yrs Time interval = 1 min
Inflow hyd. No. = 1 Reservoir name = Sediment Basin
Max. Elevation = 72.58 ft Max. Storage = 16,816 cuft
Storage Indication method used. Total Volume = 15,209 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC CIvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
035 1247 7235 2059 041 —— ' 138 —— o 179
037 1182  72.42 2098 042 — 280 —— —— o 323
038 1116  72.48 2128 043 — 419 — - __ 462
040 1050 7252 2150 044 — . 534 —— - __ 578
042 985 72.55 2165 045 ~—— ' 22 . .  __ &7
043 919 72.57 2175 045 —— . 680 e 795
045 853 7258 2180 045 —— 712 o .  __ 758
047 7.88 7258 << 2182 045 -~ 725 . 770<<
048 7.22 72.58 2182 045 — 722 . . 767
0.50 657 72.58 2179 045 —— ' 706 o o 751
052 5091 72.57 2175 045 ' 680 - e - 798
053 525 72.56 2169 045 - o 647 ' —— - GO
055 4.60 72.54 2162 045 —— —— 607 —— —— —— G5
057 3.94 72.53 2154 044 —— 51 - — 606
0.58 328 72.51 2146 044 —— . 512 — . ___ 558
060 263 72.50 2137 044 — 461 — — —— 505
062 197 72.48 2127 043 —— 415 0  —— 458
063 1.31 72.46 2116 043 —— . 366 -— —— — 409
065 066 72.44 21.05 042 —— 314 —— . ___ 355
0.67 0.00 72.42 2094 042 e . 260 o e 0 302
0.68  0.00 72.40 2083 042 —— ' 212 ' . . 253
0.70  0.00 72.38 2073 041 —— . 981 — . __ 993
072 000 72.36 2065 041 ——- " 455 — . . 105
0.73  0.00 72.35 2057 041 ' 431 e 172
0.75  0.00 72.34 2051 040 e ' 410 -  —  —— 151
0.77 0.00 72.33 2045 040 —- —— 092 —— — 1.32
078  0.00 72.32 2040 040 -~ w076 —— — —— 118
0.80 0.00 72.31 2036 040 —— — 062 -—- —— — 1.02
0.82 0.00 72.30 2032 040 - ' 050 —— — —— 089
0.83  0.00 72.30 2028 039 —— o 041 —— ' ' (8
0.85 0.00 72.29 2025 039 —— —— 039 .~ — _—— 078

...End



Hydrograph Report

Page 1
English
Hyd. No. 6
10-yr. routed
Hydrograph type = Reservoir Peak discharge = 13.28 cfs
Storm frequency = 10 yrs Time interval = 1 min
Inflow hyd. No. =2 Reservoir name = Sediment Basin
Max. Elevation = 72.74 ft Max. Storage = 18,083 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
{hrs)

0.30
0.32
0.33
0.35
0.37
0.38
0.40
0.42
0.43
0.45
0.47
0.48
0.50
0.52
0.53
0.55
0.57
0.58
0.60
0.62
0.63
0.65
0.67
0.68
0.70
0.72
0.73
0.75
0.77
0.78

...End

Inflow Elevation

cfs

16.39
17.30
18.21 <<
17.30
16.39
15.48
14.57
13.66
12.75
11.84
10.93
10.02
9.1
8.20
7.29
6.38
5.46
4.55
3.64
2.73
1.82
0.91
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

ft

72.38
72.48
72.56
72.63
72.68
72.71
72.73
72.74
72.74
72.73
72.72
72.71
72.69
72.67
72.65
72.63
72.61
72.59
72.56
72.54
72.51
72.48
72.45
72.43
72.41
72.39
72.37
72.36
72.34
72.33

<<

ClvA
cfs

20.74
21.27
21.73
22.09
22.33
22.49
22.58
22.61
22.61
22.58
22.53
22.46
22.38
22.29
22.18
22.07
21.96
21.84
21.71
21.58
21.44
21.30
21.14
21.00
20.88
20.78
20.69
20.61
20.54
20.48

CivB
cfs

0.41
0.43
0.45
0.46
0.47
0.48
0.48
0.48
0.48
0.48
0.48
0.48
0.47
0.47
0.47
0.46
0.46
0.45
0.45
0.44
0.44
0.43
0.43
0.42
0.42
0.41
0.41
0.41
0.40
0.40

CivD
cfs

WrA
cfs

1.84
4.15
6.70
8.98
10.68
11.82
12.51
12.80
12.78
12.53
12.12
11.58
10.99
10.34
9.64
8.89
8.10
7.356
6.60
5.82
5.02
4.28
3.57
2.90
2.34
1.97
1.68
1.43
1.21
1.01

Total Volume = 21,310 cuft

1.41



Hydrograph Report

Page 1
English
Hyd. No. 7
25-yr routed
Hydrograph type = Reservoir Peak discharge = 16.15 cfs
Storm frequency = 25 yrs Time interval = 1 min
inflow hyd. No. = 3 Reservoirname = Sediment Basin
Max. Elevation = 72.81ft Max. Storage = 18,670 cuft
Storage Indication method used. Total Volume = 24,541 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC ClvD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
028 1777 72.40 20.87 042 - — 230 - — — 272
0.30 18.82 72.51 2143 044 —- — 496 - ——— —_— 5.39
0.32 1986 72.60 2191 046 — — 777 — —_— —_ 8.23
033 2091<< 7268 2232 047 —- — 10.56 -—- — — 11.03
0.35 1986 72.74 2262 048 — 12.84 —— —_ —_ 13.32
0.37 18.82 72.77 2281 049 —- — 14.36 — —_ —— 14.85
0.38 17.77 72.80 2292 049 —— — 156.23 —— —_— —_ 15.73
040 16.73 72.81 2297 049 — 1564 —- — —_ 16.13
042 1568 7281 << 2297 049 ot — 15.66 -—- — — 16.15 <<
043 1463 72.80 2294 049 — 15.39 - —_— — 15.88
045 13.59 72.79 2288 049 - —_— 14,94 —- — — 15.43
047 1254 7277 2281 049 —- — 14.34 — —_ 14.83
048 1150 72.76 2272 049 — 13.63 -— — — 14.11
0.50 1045 72.74 2262 048 — 12.83 —- — —_ 13.32
0.52 941 72.72 2251 048 — — 11.98 —— — —— 12.46
0.53 8.36 72.69 2239 047 - — 1110 —— — — 11.58
055 7.32 72.67 2227 047 —- — 1024 ——- — — 10.71
0.57 6.27 72.64 2214 047 —- —_— 934 — — 9.81
0.58 523 72.62 2201 046 —— — 841 — — 8.87
0.60 4.18 72.59 2187 046 — — 750 —_— —_ 7.95
062 314 72.56 2172 045 — 663 — — — 7.08
063 2.09 72.53 2156 044 — 573 - — —_— 6.17
065 1.05 72.50 2141 044 - — 480 — —_ — 5.24
-0.67 0.00 72.47 2124 043 — 400 — —— 4.43
0.68 0.00 72.44 21.08 043 — 325 ——- — —_— 3.68
0.70 0.00 72.42 2094 042 —- 264 —- — — 3.06
0.72 0.00 72.40 2083 042 - — 214 — —_— — 2.56
0.73 0.00 72.38 2074 041 —— — 1.83 - — —_ 2.25
0.75 0.00 72.36 2065 041 - — 156  —— —_— —— 1.97
0.77 0.00 72.35 2058 041 —-— —— 133 —— —_ — 1.73

...End
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Project file: 755514sys1-32101.stm IDF file: JCCstormsewer.IDF No. Lines: 7 04-04-2001




Ayurailiow otorm sewer l1apulation

Page 1

v - Station .rwq._. | U«.:n >Bm Rnoff >«mmxo : Te Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
. - coeff - () | flow | full
Line ..ﬂo -1 Iner | Total incr | Total _:_w.n Syst : Size |Slope| Up . Dn Up Dn Up Dn
Hne ) | @) | @@ [ | |min) |(min) (Gnnn) [ (ofs) |cets) |us) | am [ | @0 | w0 | | w0 |
1 v m.:a 179.0 [0.18 ) n.&m 090 |0.16 |1.64 ,m.o 119 | 66 9.24 1554 | 585 | 18 N;m. 74.78 70.86 75.94 ﬂm..mm 79.79 72.36 4D-3D
e I 38.0 (051 |228 [075 |038 A.Aw 5.0 11.7 m.,u . m.wm. 6.95 683 | 15 116 17522 74.78 77.04 76.40 79.98 79.79 4E-4D
13 2 |600. (032 [177 [070 022 {110 |50 114 (57 (628 [(7.36 512 | 15 1.30 |76.00 75.22 78.16 77.59 82.84 79.98 4F-4E
~ 4 3 1900 (027 (099 {060 (016 [0.53 50 |109 |58 3.08 [17.35°({ 342 | 15 w,.mw 82.50 76.00 83.20 78.46 86.50 82.84 4G-4F
] 4 100.0 {0.18 |0.72° | 040 (0.07 (037 |50. (103 | 59 218 |[6.46 .w.;.m. . 15 1.00 |83.50 82.50 84.09 83.33 87.50 86.50 4H-4G
M6 5 60.0 o..mA 054 | 055 (030 {0.30 100 {100 | 6.0 177 [4.57 Nmm 15 0.50 |83.80 83.50 84.38 84.32 87.50 87.50 41-4H
F47 3 800 |046 (046 | 075 (034 034 5.0 5.0 71 246 (1021 | 299 | 15 250 [78.00 |76.00 78.63 78.46 81.67 82.84 4F1-4F

Project File: 755514sys1-32101.stm , I-D-F File: JCCstormsewer.IDF

Total number of lines: 7

Run Date: 04-04-2001

NOTES: Intensity = 143.72 / (Tc + 19.20) # 0.94; Return period = 10 Yrs. ; [nitial tailwater elevation = 72.25 (ft)




-~ Hydraflow Plan View

HovreEn SHSTEM

[Vetupiroe—
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Project file: 755512bsys1.stm

_U_.n file: JCCstormsewer.IDF

No. Lines: 9 04-04-2001 *




NN

Hydraflow Storm Sewer Tabulation Page
msn_.o.s Len U_.:u.>3w. E Rnoff Areax C Tec Rain | Total | Cap | vel v__um Invert Elev HGL Elev Grnd / Rim Elev Line ID
- . — coeff —~f~ () | flow | full -
Line | To | Incr | Total Incr | Total | Inlet | Syst 1 . . Size | Slope| Up Dn Up Dn Up Dn
Hne. AE (ac) | (ac) | (C) . (min) | (min) A_:\_.,_; (cfs) |(cfs) |(tt/s) | (in) (%) (1) () (ft) {ft) (ft) (ft)
1 . End | 136.0 |0.35 |2.25 o.w.m 026 1149 (50 (141 |53 (785 NNuw 377 | 24 147 (72,00 7000 [7299 (7225 {8040 {7200 |6- Outfall
2 . 1 .[138.0 o.m.,ﬂ 190 | 0.55 | 017 1123 | 100 |13.3 ,.m.A 6.61 [43.05] 410 | 24 .3.62 [77.00 72.00 77.91 73.17 80.00 80.40 7-6
3 2 . 700 006 159 (065 [004 [106 | 5.0 13.0 | 65 6576 3823377 |24 2.86 |79.00 77.00 79.85 78.17 83.50 80.00 10-7
4 3 85.0 1000 [1.53 | 0.00 {0.00 |1.02 o.o. 125 |55 |562 |2573 385 | 24 1.29 |80.10 79.00 80.94 80.09 87.00 83.50 11-10
5 4 1240 [0.18 |1.53 | 090 {016 [1.02 |50 : 118 | 66 5.74 |23.16 .w.Nm 24 1.05 |81.40 80.10 mm.nm. 81.25 1 88.92 87.00 12-11
6 5 420 |0.09 135 | 060 10.05 |086 |50 (116 |57 |4.86 . 2468 392 (24 |1.19 | 81.90 ma..ao mw,..mm 8230 [88.92 |88.92 13-12
7 6 58.0 o.ww 1.26 | 0.61 |0.21 o..mo 100 {11.2 | 57 [4.60 (2281 ) 345 | 24 1.02 (8250 |81.90 [83.26. |82.97 90.16 |88.92 :Lu.
8 7 2220|088 |091. | 056 |0.38 o.mm. go.o. do.o. 60 1351 (899 (440 (15 | 1.04 |86.80 |82.50 87.55 83.30. 19414 |[90.16 15-14
9 | 8 420 023 (023 | 090 |021 (021 {50 |50 71 1.47 *m.wm 233 | 15 595 (8930 [86.80 8979 [87.87 |o94.14 |94.14 16-15

Project File: 755512bsys1.stm

1-D-F File: JCCstormsewer.IDF

Total number of lines: 9

Run Date: 04-04-2001

NOTES: Intensity = 143.72 / (Tc + B.NB 20.94; Return period = 10 Yrs. ; Initial tailwater elevation = 72.25 (ft)




Drainage Calculations =

Williamsburg Plantation: Section 5

Units 97-100 and 130-133 Only

-James City County

- Prepared by:
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(757) 253-0040

Submitted: April 2, 2001
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- Hydraflow Plan View

EXISTIVG  SYSTERA

r ’ A/
: VSC@ conctl Leumns
LisvoC

Project file: wmmmi@ﬁ-wﬁ 01 .m_§

_D_.u file: JCCstormsewer.IDF

No. Lines: 7 04-04-2001




Hiydiranuvw Quwirin oewer rapuilation , _ . _ Page 1

- Station Len Drng >Bm Rnoff Areax C Te Rain | Total Cap | Vel Pipe ] Invert Elev HGL Elev Grnd / Rim Elev LineID
: - coeff . ) flow | full - | :
Line | To |-~ - | Iner |Total . Incr | Total | Inlet | Syst Size | Slope | Up . Dn Up Dn Up Dn
Line ) . .
) (ac) | (ac) | (C) . -~ |(min) [(min) |(inthr) | (cfs) |(cfs) | (ft/s) (in) (%) (ft) (ft) (ft) (ft) (ft) (ft)

1 End [179.0 | 0.18 |2.46 090 [0.16 |164 .m.o 119 | 56 9.24 |1554 | 585 | 18 219 |74.78 70.86 75.94 72.25 79.79 72.36 4D-3D
1. 1380 051 |228 [075 {038 |148 |50 1.7 mhw 1838 |695 |6.83 |15 1.16 |75.22 74.78 77.04 76.40 79.98 79.79 4E-4D
60.0 032 177 (070 022 (110 |50 |114 |57 |e628 |736 |5.12 15 1.30 |76.00 7522 78.16 | 77.59 82.84 79.98 4F-4E

A owWON
()

3 1900 027 |099 [060 (016 |053 |50 109 |58 3.08 |17.35°| 342 |15 7.22 | 82.50 76.00 83.20 78.46 86.50 82.84 4G-4F
100.0 {018 ]0.72 [ 040 |0.07 037 | 5.0 103 [ 59 218 646 |[316 |15 1.00 [83.50 82.50 .ma.oo 83.33 87.50 86.50 4H-4G

(4,
E -

6 5 600 ‘1054 054 |055 {030 |0.30 10.0 1100 | 6.0 177 (457 | 262 |15 0.50 |83.80 |83.50 84.38 |84.32 87.50 87.50 41-4H
7 3 800 |0456 046 |075 (034 |034 |50 5.0 71 246 |1021 | 299 | 15 250 |78.00 76.00 7863 - |78.46 81.67 82.84 4F1-4F

Project File: 755514sys1-32101.stm I-D-F File: JCCstormsewer.IDF Total number of lines; 7 Run Date; 04-04-2001

NOTES: Intensity = 143.72 / (Tc + 19.20) # 0.94; Return period = 10 Yrs. ; Initial tailwater elevation = 72.25 (ft)
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Project file: 755512bsys1.stm

IDF file: JCCstormsewer.IDF

No. Lines: 9 04-04-2001




~ Hydraflow Storm Sewer Tabulation

Page 1
. wﬁn_,o: Len | Drng Area | Rnoff Areax C Te Rain | Total | Cap | Vel v.um Invert Elev HGL Elev Grnd / Rim Elev Line ID
- coeff - - n flow | full -

Line [ To incr | Total Incr | Total | Inlet | Syst v Size | Slope| Up Dn Up Dn Up Dn

e ® | (@) | @) | (© . (min) | (min) |(inthr) | (cfs) |(cfs) |(fs) | (in) | (%) | () | () ® | | m |
1 End | 136.0 | 0.35 225 o.wm 0.26 A..Ao 50 |141 (53 [7.85 (2743 377 | 24 147 |7200 7000 (7299 |7225 |[80.40 |72.00 |6 -Outfall
2 |1 138.0 o.wi 1.90 (055 |0.17 [1.23 | 100 133 ..m.A 6.61 |43.05]| 410 | 24 362 |77.00 |72.00 77.91 73.17 | 80.00 8040 (76
3 |2 70.0 10.06 [1.59 | 065 {004 [1.06 | 5.0 13.0 | 55 |576 [38.23 377 |24 2.86 |79.00 77.00 79.85 78.17 | 83.50 80.00 10-7
4 3 850 10.00 (153 |000 (000 |1.02 | 0.0 125 155 (562 (2573|385 | 24 129 |80.10 |[79.00 |80.94 |80.09 |87.00 83.50 |11-10
5 |4 1240018 |1.53 |0.90 |0.16 1.02 | 5.0 : :..m 5.6 574 |23.16 .w.wo 24 1.05 (8140 {80.10 mm.nm. 81.25 | 88.92 87.00 12-11
6 5. {420 (009 {135 060 |0.05 |0.86 | 5.0 116 |57 |48 (2468|392 |24 |'1.19 . 81.90 [81.40 mm..m.m 8230 |88.92 88.92 13-12
7 6 59.0 035 (126 (061 (021 {0.80 [10.0 [11.2 |57 460 (2281345 | 24 1.02 (8250 |81.90 83.26 8297 190.16 88.92 K-a
8 7 222.0 |0.68 |0.91 0.56 [0.38 o.mm. 10.0 do.o. 6.0 351 (899 | 440 |15 1.94 |86.80 |82.50 87.55 83.30 . | 94.14 90.16 15-14
9 8 Am..o 023 1023 | 090 |0.21 |0.21 5.0 5.0 71 1.47 ‘m.qm 233 | 15 595 |189.30 |86.80 89.79 87.87 |94.14 94.14 16-15

Project File: 755512bsys1.stm

I-D-F File: JCCstormsewer.IDF

Total number of lines: 9

Run Date: 04-04-2001

NOTES: Intensity = 143.72 / (Tc + 19.20) » 0.94; Return period = 10 Yrs. ; Initial tailwater elevation = 72.25 (f)
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Rational Method Hydrographs



Hydrograph Report

Page 1
English
Hyd. No. 35
2-yr pre
Hydrograph type = Rational Peak discharge = 34.28 cfs
Storm frequency = 2 yrs Time interval = 1 min
Drainage area =39.5 ac Runoff coeff. = 0.35
Intensity = 248in Time of conc. (Tc) = 32 min
[-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 98,741 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Qutflow Time -- Outflow

(hrs cfs) (hrs cfs) (hrs cfs)
0.07 4.29 0.60 32.14 1.13 15.00
0.08 5.36 0.62 31.61 1.15 14.46
0.10 6.43 0.63 31.07 1.17 13.93
0.12 7.50 0.65 30.54 1.18 13.39
0.13 8.57 0.67 30.00 1.20 12.86
0.15 9.64 0.68 29.46 1.22 12.32
0.17 10.71 0.70 28.93 1.23 11.79
0.18 11.79 0.72 28.39 1.25 11.25
0.20 12.86 0.73 27.86 1.27 10.71
0.22 13.93 - 0.75 27.32 1.28 10.18
0.23 15.00 0.77 26.79 1.30 9.64
0.25 16.07 0.78 26.25 1.32 9.11
0.27 17.14 0.80 25.71 1.33 8.57
0.28 18.21 0.82 25.18 1.35 8.04
0.30 19.29 0.83 24.64 1.37 7.50
0.32 20.36 0.85 24 11 1.38 6.96
0.33 21.43 0.87 23.57 1.40 6.43
0.35 22.50 0.88 23.04 1.42 5.89
0.37 23.57 0.90 22.50 1.43 5.36
0.38 24.64 0.92 21.96 1.45 482
0.40 25.71 0.93 21.43 1.47 4.29
0.42 26.79 0.95 20.89 1.48 3.75
0.43 27.86 0.97 20.36
0.45 28.93 0.98 19.82
0.47 30.00 1.00 19.29 .End
0.48 31.07 1.02 18.75
0.50 32.14 1.03 18.21
0.52 33.21 1.05 17.68
0.53 34.28 << 1.07 17.14
0.55 33.75 1.08 16.61
0.57 33.21 1.10 16.07
0.58 3268 1.12 15.54



Hydrograph Report

Page 1
Engiish
Hyd. No. 36
10-yr pre
Hydrograph type = Rational Peak discharge = 48.64 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area =39.5ac Runoff coeff. = 0.35
Intensity = 3.52in Time of conc. (Tc) = 32 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 140,076 cuft
Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time -- Outflow

(hrs cfs) (hrs cfs) (hrs cfs)
0.07 6.08 0.60 45.60 1.13 21.28
0.08 7.60 0.62 44 84 1.15 20.52
0.10 9.12 063 44.08 1.17 19.76
0.12 10.64 0.65 43.32 1.18 19.00
0.13 12.16 0.67 4256 1.20 18.24
0.15 13.68 0.68 41.80 1.22 17.48
0.17 15.20 0.70 41.04 1.23 16.72
0.18 16.72 0.72 40.28 1.25 15.96
0.20 18.24 0.73 39.52 1.27 15.20
0.22 19.76 0.75 38.76 1.28 14.44
0.23 21.28 0.77 38.00 1.30 13.68
0.25 22.80 0.78 37.24 1.32 12.92
0.27 24.32 0.80 36.48 1.33 12.16
0.28 25.84 0.82 35.72 1.35 11.40
0.30 27.36 0.83 34.96 1.37 10.64
0.32 28.88 0.85 34.20 1.38 9.88
0.33 30.40 0.87 33.44 1.40 9.12
0.35 31.92 0.88 32.68 1.42 8.36
0.37 33.44 0.90 31.92 1.43 7.60
0.38 34.96 0.92 31.16 1.45 6.84
0.40 36.48 0.93 30.40 1.47 6.08
0.42 38.00 095 29.64 1.48 5.32
0.43 39.52 0.97 28.88
0.45 41.04 0.98 28.12
0.47 42 56 1.00 27.36 .End
0.48 44 .08 1.02 26.60
0.50 4560 1.03 25.84
0.52 47.12 1.05 25.08
0.53 48.64 << 1.07 24.32
0.55 47.88 1.08 23.56
0.57 4712 1.10 22.80
0.58 46.36 1.12 22.04



Hydrograph Report

Page 1
English
Hyd. No. 37
25-yr pre
Hydrograph type = Rational Peak discharge = 56.45 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area =39.5ac Runoff coeff. = 035
Intensity = 4.08in Time of conc. (Tc) = 32 min
[-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 162,577 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Qutflow Time -- Qutflow

(hrs cfs) (hrs cfs) (hrs cfs)
0.07 7.06 0.60 52.92 1.13 24.70
0.08 8.82 0.62 52.04 1.15 23.81
0.10 10.58 0.63 51.16 1.17 22.93
0.12 12.35 0.65 50.28 1.18 22.05
0.13 14.11 0.67 49.39 1.20 21.17
0.15 15.88 0.68 48.51 1.22 20.29
0.17 17.64 0.70 4763 1.23 19.40
0.18 19.40 0.72 46.75 1.25 18.52
0.20 21.17 0.73 45.87 1.27 17 .64
0.22 22.93 0.75 4498 1.28 16.76
0.23 24.70 0.77 4410 1.30 15.88
0.25 26.46 0.78 43.22 1.32 14.99
0.27 28.23 0.80 4234 1.33 14.11
0.28 29.99 0.82 41.46 1.35 13.23
0.30 31.75 0.83 40.57 1.37 12.35
0.32 33.52 0.85 39.69 1.38 11.47
0.33 35.28 0.87 38.81 1.40 10.58
0.35 37.05 0.88 37.93 142 9.70
0.37 38.81 0.90 37.05 1.43 8.82
0.38 40.57 0.92 36.16 1.45 7.94
0.40 4234 0.93 3528 1.47 7.06
0.42 4410 0.95 34.40 1.48 6.17
0.43 45.87 0.97 33.52
0.45 47.63 0.98 32.64
0.47 49.39 1.00 31.75 .End
0.48 51.16 1.02 30.87
0.50 52.92 1.03 29.99
0.52 54 69 1.05 2911
0.53 56.45 << 1.07 28.23
0.55 5557 1.08 27.34
0.57 54.69 1.10 26.46
0.58 53.80 1.12 25.58



Hydrograph Report

Page 1
English
Hyd. No. 38
100-yr pre
Hydrograph type = Rational Peak discharge = 68.84 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =39.5ac Runoff coeff. = 0.35
Intensity = 498 in Time of conc. (Tc) = 32 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 198,266 cuft

Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time -- Outflow

(hrs cfs) (hrs cfs) (hrs cfs)
0.07 8.61 0.60 64.54 1.13 30.12
0.08 10.76 0.62 63.46 1.15 29.04
0.10 12.91 0.63 62.39 1.17 27.97
0.12 15.06 0.65 61.31 1.18 26.89
0.13 17.21 0.67 60.24 1.20 25.82
0.15 19.36 0.68 59.16 1.22 24.74
0.17 21.51 0.70 58.09 1.23 23.66
0.18 23.66 0.72 57.01 1.25 22.59
0.20 25.82 0.73 55.93 1.27 21.51
0.22 27.97 0.75 54.86 1.28 20.44
0.23 30.12 0.77 53.78 1.30 19.36
0.25 3227 0.78 52.71 1.32 18.29
0.27 34.42 0.80 51.63 1.33 17.21
0.28 36.57 0.82 50.56 1.35 16.13
0.30 38.72 0.83 49.48 1.37 15.06
0.32 40.88 0.85 48.40 1.38 13.98
0.33 43.03 0.87 47.33 1.40 12.91
0.35 4518 0.88 46.25 1.42 11.83
0.37 47.33 0.90 45.18 1.43 10.76
0.38 49.48 0.92 4410 1.45 9.68
0.40 51.63 0.93 43.03 1.47 8.61
0.42 53.78 0.95 41.95 1.48 7.53
0.43 55.93 0.97 40.88
0.45 58.09 0.98 39.80
0.47 60.24 1.00 38.72 ...End
0.48 62.39 1.02 37.65
0.50 64.54 1.03 36.57
0.52 66.69 1.05 35.50
0.53 68.84 << 1.07 34.42
0.55 67.77 1.08 33.35
0.57 66.69 1.10 32.27
0.58 65.62 1.12 31.19



Hydrograph Report

Page 1
English
Hyd. No. 10
2 yr storm
Hydrograph type = Rational Peak discharge = 60.30 cfs
Storm frequency = 2yrs Time interval = 1 min
Drainage area =395 ac Runoff coeff. = 0.53
Intensity = 2.88in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 135,682 cuft
Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time -- Qutflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 7.24 0.58 48.24 1.12 9.65
0.07 965 0.60 47.04 1.13 8.44
0.08 12.06 0.62 45.83 1.15 7.24
0.10 14.47 0.63 4462 1.17 6.03

0.12 16.88 0.65 43.42
0.13 19.30 0.67 42.21

0.15 21.71 0.68 41.01 ...End
0.17 2412 0.70 39.80
0.18 26.53 0.72 38.59
0.20 28.95 0.73 37.39
0.22 31.36 0.75 36.18
0.23 33.77 0.77 34.98
0.25 36.18 0.78 33.77
0.27 38.59 0.80 32.56
0.28 41.01 0.82 31.36
0.30 4342 0.83 30.15
0.32 45.83 0.85 28.95
0.33 4824 0.87 27.74
0.35 50.65 0.88 26.53
0.37 53.07 0.90 25.33
0.38 55.48 0.92 2412
0.40 57.89 0.93 22.92
0.42 60.30 << 0.95 21.71
0.43 59.10 0.97 20.50
0.45 57.89 0.98 19.30
0.47 56.69 1.00 18.09
0.48 55.48 1.02 16.88
0.50 54.27 1.03 15.68
0.52 53.07 1.05 14.47
0.53 51.86 1.07 13.27
0.55 50.65 1.08 12.06
0.57 49.45 1.10 10.85



Hydrograph Report

Page 1
English
Hyd. No. 11
10 yr storm
Hydrograph type = Rational Peak discharge = 84.60 cfs
Storm frequency = 10 yrs Time interval = 1 min
Drainage area =39.5 ac Runoff coeff. = 053
Intensity = 4.04in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 190,353 cuft
Hydrograph Discharge Table

Time -- Qutflow Time -- OQutflow Time -- Outflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 10.15 0.58 67.68 1.12 13.54
0.07 13.54 0.60 65.99 113 11.84
0.08 16.92 0.62 64.30 1.15 10.15
0.10 20.30 0.63 62.60 1.17 8.46
0.12 23.69 0.65 60.91
0.13 27.07 0.67 59.22
0.15 30.46 0.68 57.53 ...End
0.17 33.84 0.70 55.84
0.18 37.22 0.72 54.14
0.20 40.61 0.73 52.45
0.22 43.99 0.75 50.76
0.23 47.38 0.77 49.07
0.25 50.76 0.78 47.38
0.27 54.14 0.80 4568
0.28 57.53 0.82 43.99
0.30 60.91 0.83 42.30
0.32 64.30 0.85 40.61
0.33 67.68 0.87 38.92
0.35 71.07 0.88 37.22
0.37 74.45 0.90 35.53
0.38 77.83 0.92 33.84
0.40 81.22 0.93 32.15
0.42 84.60 << 0.95 30.46
0.43 82.91 0.97 28.76
0.45 81.22 0.98 27.07
0.47 79.53 1.00 25.38
0.48 77.83 1.02 23.69
0.50 76.14 1.03 22.00
0.52 74.45 1.05 20.30
0.53 72.76 1.07 18.61
0.55 71.07 1.08 16.92
0.57 69.37 1.10 15.23
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Page 1
English
Hyd. No. 12
25 yr storm
Hydrograph type = Rational Peak discharge = 97.63 cfs
Storm frequency = 25yrs Time interval = 1 min
Drainage area =39.5 ac Runoff coeff. = 0.53
Intensity = 4.66 in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 219,658 cuft

Hydrograph Discharge Table

Time -- Qutflow Time -- Qutflow Time -- Outflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 11.72 0.58 78.10 1.12 15.62
0.07 15.62 0.60 76.15 1.13 13.67
0.08 19.53 0.62 74.20 1.15 11.72
0.10 23.43 0.63 72.24 1.17 9.76
0.12 27.34 0.65 70.29
0.13 31.24 0.67 68.34
0.15 35.15 0.68 66.39 ...End
0.17 39.05 0.70 64.43
0.18 42 96 0.72 62.48
0.20 46.86 0.73 60.53
0.22 50.77 0.75 58.58
0.23 54 67 0.77 56.62
0.25 58.58 0.78 54 67
0.27 62.48 0.80 5272
0.28 66.39 0.82 50.77
0.30 70.29 0.83 48.81
0.32 74.20 0.85 46.86
0.33 78.10 0.87 4491
0.35 82.01 0.88 42.96
0.37 85.91 0.90 41.00
0.38 89.82 0.92 39.05
0.40 93.72 0.93 37.10
0.42 97.63 << 0.95 35.15
0.43 95.67 0.97 33.19
0.45 93.72 0.98 31.24
0.47 91.77 1.00 29.29
0.48 89.82 1.02 27.34
0.50 87.86 1.03 25.38
0.52 85.91 1.05 23.43
0.53 83.96 1.07 21.48
0.55 82.01 1.08 19.53
0.57 80.05 1.10 17.57
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Hyd. No. 13
100 yr storm
Hydrograph type = Rational Peak discharge = 118.26 cfs
Storm frequency = 100 yrs Time interval = 1 min
Drainage area =39.5ac Runoff coeff. = 053
Intensity = 564 in Time of conc. (Tc) = 25 min
I-D-F Curve = JCChydrographs.IDF Reced. limb factor = 2

Total Volume = 266,082 cuft
Hydrograph Discharge Table

Time -- Outflow Time -- Outflow Time -- Outflow
(hrs cfs) (hrs cfs) (hrs cfs)
0.05 14.19 0.58 94 61 1.12 18.92
0.07 18.92 0.60 9224 1.13 16.56
0.08 23.65 0.62 89.88 1.15 14.19
0.10 28.38 0.63 87.51 1.17 11.83
0.12 33.11 0.65 85.15
0.13 37.84 0.67 82.78
0.15 4257 0.68 80.42 .End
0.17 47.30 0.70 78.05
0.18 52.03 0.72 75.69
0.20 56.76 0.73 73.32
0.22 61.49 0.75 70.96
0.23 66.22 0.77 68.59
0.25 70.96 0.78 66.22
0.27 75.69 0.80 63.86
0.28 80.42 0.82 61.49
0.30 85.15 0.83 59.13
0.32 89.88 0.85 56.76
0.33 94 61 0.87 54.40
0.35 99.34 0.88 52.03
0.37 104.07 0.90 4967
0.38 108.80 0.92 47.30
0.40 113.53 0.93 44.94
0.42 118.26 << 0.95 42 57
0.43 115.89 0.97 40.21
0.45 113.53 0.98 37.84
0.47 111.16 1.00 35.48
0.48 108.80 1.02 33.11
0.50 106.43 1.03 30.75
0.52 104.07 1.05 28.38
0.53 101.70 1.07 26.02
0.55 99.34 1.08 23.65
0.57 96.97 1.10 21.29
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Hyd. No. 1
2 YEAR PRE-DEV
Hydrograph type = SCS Runoff Peak discharge = 31.50 cfs
Storm frequency = 2 yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number =72
Basin Slope =37% Hydraulic length = 1670 ft
Tc method = LAG Time of conc. (Tc) = 31.7 min
Total precip. = 3.50in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80
14.00

...End

cfs)

4.84
19.92
31.50 <<
24.89
16.01
7.57
6.01
5.04
4.45
4.01
3.64
3.32

Total Volume = 150,792 cuft
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Hyd. No. 2
10 YEAR PRE-DEV
Hydrograph type = SCS Runoff Peak discharge = 84.89 cfs
Storm frequency = 10 yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number =72
Basin Slope =37% Hydraulic length = 1670 ft
Tc method = LAG Time of conc. (Tc) = 31.7 min
Total precip. = 580in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs cfs)
11.80 19.67
12.00 59.34
12.20 84 89 <<
12.40 63.99
12.60 38.77
12.80 17.18
13.00 13.49
13.20 11.22
13.40 9.85
13.60 8.82

...End

Total Volume = 380,772 cuft
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Hyd. No. 3
25 YEAR PRE-DEV
Hydrograph type = SCS Runoff Peak discharge = 100.05 cfs
Storm frequency = 25yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number =72
Basin Slope = 3.7% Hydraulic length = 1670 ft
Tc method = LAG Time of conc. (Tc) = 31.7 min
Total precip. = 6.40in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Qutflow

(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60

...End

cfs)

24.18
70.79
100.05 <<
74.97
45.05
19.78
15.50
12.88
11.31
10.11

Total Volume = 447 084 cuft
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Hyd. No. 4
100 YEAR PRE-DEV
Hydrograph type = SCS Runoff Peak discharge = 141.70 cfs
Storm frequency = 100 yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number =72
Basin Slope =37% Hydraulic length = 1670 ft
Tc method = LAG Time of conc. (Tc) = 31.7 min
Total precip. = 8.00in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40

...End

cfs)

37.00
102.57
141.70 <<
104.96
62.08
26.77
20.93
17.34
156.20

Total Volume = 631,523 cuft
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Hyd. No. 5
2 YEAR POST-DEV
Hydrograph type = SCS Runoff Peak discharge = 53.61 cfs
Storm frequency = 2yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number = 82
Basin Slope = 00% Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 3.50in Distribution = Typel ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60

...End

cfs)

12.79
37.79
53.61 <<
40.24
24.24
10.67
8.37
6.96
6.11
5.46

Total Volume = 239,807 cuft
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Hyd. No. 6
10 YEAR POST-DEV
Hydrograph type = SCS Runoff Peak discharge = 114.34 cfs
Storm frequency = 10 yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number = 82
Basin Slope = 0.0% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 5.80in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40

...End

cfs)

12.70
31.89
84.46
114.34 <<
83.83
48.88
20.75
16.17
13.38
1.71

Total Volume = 511,676 cuft
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Hyd. No. 7
25 YEAR POST-DEVELOPMENT
Hydrograph type = SCS Runoff Peak discharge = 130.56 cfs
Storm frequency = 25yrs Time interval = 12 min
Drainage area = 39.53 ac Curve number = 82
Basin Slope = 00% Hydraulic length = O ft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 6.40in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40

...End

cfs)

15.03
37.20
97.09
130.56 <<
95.39
55.36
23.37
18.20
15.05
13.16

Total Volume = 586,080 cuft
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Hyd. No. 8
100 YEAR POST DEVELOPMENT
Hydrograph type = SCS Runoff Peak discharge = 206.85 cfs
Storm frequency = 100 yrs Time interval = 12 min
Drainage area = 47.00 ac Curve number = 82
Basin Slope = 00% Hydraulic length = 0ft
Tc method = USER Time of conc. (Tc) = 25 min
Total precip. = 8.00in Distribution = Type ll
Storm duration =24 hrs Shape factor = 484

Hydrograph Discharge Table

Time -- Outflow

(hrs

11.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20

...End

cfs)

25.51
61.42
1565.84
206.85 <<
150.13
86.32
36.07
28.05
23.16

Total Volume = 937,249 cuft



Pond Routings



Hydrograph Summary Report

‘,0:

Proj. file: 7565506DRYRevised30

1.GPWM\Mile: JCChydrographs.IDF

Run date: 03-21-2001

Page 1
Hyd. | Hydrograph; Peak Time Time to Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description
(origin) (cfs) {min) {min) (cuft) {yrs) (ft) (cuft)
1 SCS Runoff | 31.5 12 732 150,792 2 —— — — 2 YEAR PRE-DEV T
2 SCS Runoff | 84.9 12 732 380,772 10 e — | e 10 YEAR PRE-DEV 6(:/&
3 SCS Runoff | 100.0 12 732 447,084 25 —— —— e 25 YEAR PRE-DEV
4 SCS Runoff | 141.7 12 732 631,523 100 —- ——- e 100 YEAR PRE-DEV
5 SCS Runoff | 53.6 12 732 239,807 2 — - meman 2 YEAR POST-DEV
6 SCS Runoff | 114.3 12 732 511,676 10 — — | e 10 YEAR POST-DEV
7 SCS Runoff | 130.6 12 732 586,080 25 — — | e 25 YEAR POST-DEVEL
8 SCS Runoff | 206.8 12 732 937,249 100 - SDUSEE 100 YEAR POST DEVE ,__f___
10 Rational 60.3 1 25 135,682 2 — e e 2 yr storm A
11 Rational 84.6 1 25 190,353 10 — —— 10 yr storm mr ONAL
12 Rational 97.6 1 25 219,658 25 — R — 25 yr storm
13 Rational 118.3 1 25 266,082 100 — e - 100 yr storm
[ 15 Reservoir 29.9 12 756 239,748 2 5 50.18 95,481 2 YR POST DEV ROUT
L 16 Reservoir 97.0 12 744 511,617 10 6 51.21 130,529 10 YR POST DEV RQU
’ 17 Reservoir 108.0 12 744 586,023 25 7 51.43 138,316 25 YR POST DEV ROU YWMM
18 Reservoir 173.7 12 744 937,193 100 8 52.90 192,702 100 YR POST DEV RO
20 Reservoir 28.0 1 52 106,524 2 10 50.14 94,184 2 YR POST DEV ROUT %S\A
3 21 Reservoir 50.1 1 45 161,095 10 11 50.53 107,379 10 YR POST DEV ROU
22 Reservoir 62.1 1 43 190,366 25 12 50.72 113,675 25 YR POST DEV ROU
23 Reservoir 81.2 1 41 236,746 100 13 50.99 122,953 100 YR POST DEV RO
25 Reservoir 40.9 12 744 239,801 2 5 50.38 102,310 2 YR POST DEV ROUT
26 Reservoir 97.9 12 744 511,670 10 6 51.22 130,984 10 YR POST DEV ROU
27 Reservoir 109.1 12 744 586,076 25 7 51.44 138,761 25 YR POST DEV ROQU {fﬂm‘
28 Reservoir 1737 12 744 937,246 100 8 52.90 192,705 100 YR POST DEV RO T
30 Reservoir 38.5 1 43 124,382 2 10 50.34 100,876 2 YR POST DEV ROUT ‘&
31 Reservoir 60.0 1 40 179,011 10 11 50.69 112,685 10 YR POST DEV ROU %17\
32 Reservoir . 1 38 208,300 25 12 50.86 118,487 25 YR POST DEV ROU
33 Reservoir 90.0 1 37 254,703 100 13 51.11 127,246 100 YR POST DEV RO
35 Rationail 343 1 32 98,741 2 — e —— 2-yr pre
3 | Rational 486 1 32 140,076 | 10 S — 10-yr pre RM‘ oL
37 Rational 56.5 1 32 162,577 25 S U — 25-yr pre



Hydrograph Summary Report Page 2
Hyd. | Hydrograph| Peak Time Time to Volume Return Inflow Maximum | Maximum Hydrograph
No. type flow interval | peak period hyd(s) elevation storage description
(origin) (cfs) (min) {(min) {cuft) (yrs) (ft) (cuft)
38 Rational 68.8 1 32 198,266 100 S U [ 100-yr pre

Proj. file: 755506DRYRevised30

1.@GPWfile: JCChydrographs.IDF

Run date: 03-21-2001




Permanent SWM Facility



Reservoir Report

Page 1
. English
Reservoir No. 1 - REVISED POND MARCH 2001
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 46.99 00 0 0
0.01 47.00 26,777 134 134
1.01 48.00 28,942 27,860 27,994
2.01 49.00 30,783 29,863 57,857
3.01 50.00 32,631 31,707 89,564
4.01 51.00 34,550 33,591 123,155
5.01 52.00 36,751 35,651 158,806
6.01 53.00 38,705 37,728 196,534
7.01 54.00 40,847 39,776 236,310
Culvert/ Orifice Structures Weir Structures
[A] Bl [C] I[D] [A] [B] [C] I[D]
Rise in =420 40 00 0.0 Crestlenft = 125 200 00 0.0
Span in =420 - 40 0.0 0.0 CrestELLft = 4933 5200 000 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 0.00 0.00
Invert EIl.ft = 4414 47.00° 0.00 0.00 Eqn. Exp. = 1.50 150 000 0.00
Length ft =450 05 0.0 0.0 Multi-Stage = Yes No No No
Slope % =042 0.00 000 0©.00
N-Value = 013 013 .013  .000
Orif. Coeff. = 060 060 060 0.00
Multi-Stage = - Yes Yes No Tailwater Elevation = 4570 ft
Note: Alt outflows have been analyzed under inlet and outlet control.
Stage / Storage / Discharge Table
Stage Storage Elevation CIVA ClvB CivC CivD WrA WrB WrC WrD Discharge
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
000 O 46.99 22.69 0.00 - - 0.00 000 - - 0.00
0.00 13 46.99 46.44 0.00 - -— 0.00 000 - - 0.00
0.00 27 46.99 46.45 0.00 - -— 000 000 --—- - 0.00
0.00 40 46.99 46.47 000 - -— 000 000 — - 0.00
0.00 54 46.99 46.49 0.00 - -— 000 000 - - 0.00
0.00 67 46.99 46.51 0.00 - - 000 000 - - 0.00
0.01 80 47.00 46.53 0.00 — -— 000 000 - - 0.00
0.01 94 47.00 46.54 000 - -—n 000 000 -~ - 0.00
0.01 107 47.00 46.56 0.00 --- - 000 000 - - 0.00
0.01 121 47.00 46.58 0.00 - - 000 000 - -— 0.00
0.01 134 47.00 46.60 0.00 -— -— 000 000 - - 0.00

Continues on next page...



REVISED POND MARCH 2001 Page 2
Stage / Storage / Discharge Table

fSttage Storage Elevation ClvA ClvB ClvC CivD WrA WrB WrC WrD Discharge

cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.11 2,920 4710 49.83 002 — - 000 000 --—- — 0.02
0.21 5,706 4720 52.89 009 — —— 000 000 -- -— 0.09
0.31 8,492 47.30 55.40 0.15 - — 0.00 000 - -— 0.15
0.41 11,278 47 .40 57.56 020 - - 0.00 000 -— - 0.20
0.51 14,064 47.50 59.30 023 — — 000 000 - — 0.23
0.61 16,850 47 60 60.83 028 - — 000 0.00 - — 0.28
0.71 19,636 47.70 62.32 0.31 — — 000 000 --— -— 0.31
0.81 22,422 47 .80 64.01 033 - — 000 000 - -— 0.33
0.91 25,208 47.90 65.67 036 — —— 000 000 -- -— 0.36
1.01 27,994 48.00 67.28 038 -— - 0.00 0.00 -- - 0.38
1.11 30,980 48.10 68.86 0.41 - — 000 000 -- -— 0.41
1.21 33,967 48.20 70.40 043 - — 000 000 - - 0.43
1.31 36,953 48.30 71.91 045 - —- 000 000 - - 0.45
1.41 39,939 48.40 73.38 047 - — 0.00 000 -- -— 0.47
1.51 42 926 48.50 74.83 049 - — 0.00 0.00 -— - 0.49
1.61 45 912 48.60 76.25 050 - - 000 000 -- — 0.50
1.71 48,898 48.70 77.65 052 - -— 0.00 000 - -— 0.52
1.81 51,884 48.80 79.02 054 - -— 0.00 0.00 -- — 0.54
1.91 54,871 48.90 80.36 055 - - 000 0.00 -—- — 0.55
2.01 57,857 49.00 81.69 0.57 -— —— 0.00 0.00 - -— 0.57
2.11 61,028 49.10 82.99 0.58 - —— 0.00 000 -— —— 0.58
2.21 64,198 49.20 84.27 060 — — 000 000 -- — 0.60
2.31 67,369 49.30 85.53 0.61 — - 000 000 -- -— 0.61
2.41 70,540 49.40 86.78 063 —- — 069 000 - -— 1.32
2.51 73,711 49 50 88.01 064 — -— 263 000 - — 3.27
2.61 76,881 49.60 89.22 066 —- -— 526 0.00 - — 5.92
2.71 80,052 4970 90.41 0.67 — -— 8.44 0.00 -— ——- 9.11
2.81 83,223 49.80 91.59 068 - — 12.08 000 -—- — 12.76
2.91 86,393 49.90 92.75 069 — — 16.14 000 -—- ——— 16.83
3.01 89,564 50.00 92.82 0.71 — — 2057 000 - — 21.27
3.1 92,923 50.10 94.62 072 - - 2534 0.00 - — 26.06
3.21 96,282 50.20 96.16 073 - — 3043 0.00 - — 31.16
3.31 99,641 50.30 97.27 074 - — 3582 0.00 -- — 36.57
3.41 103,000 50.40 98.37 076 - - 4151 0.00 - — 42.26
3.51 106,360 50.50 99.45 077 - - 4746 000 - — 48.22
3.61 109,719 50.60 100.563 0.78 - - 5367 0.00 - - 54.45
3.71 113,078 50.70 10159 078 - - 60.13 0.00 - - 60.91
3.81 116,437 50.80 10264 0.75 ——— -— 66.83 0.00 -— -—— 67.59
3.91 119,796  50.90 103.68 0.71 —— — 7377 0.00 - - 74.48
401 123,155 51.00 104.71 067 - — 80.93 0.00 -—- — 81.60
411 126,720 51.10 105.73 0.61 — — 88.31 000 - -— 88.92
4.21 130,285 51.20 106.74 054 - - 9589 000 - — 96.43
431 133,850 51.30 10774 044 - —— 10369 0.00 - — 104.12
4.41 137,415 51.40 108.73 0.28  -—- — 11168 0.00 --- -— 108.73
4.51 140,980 51.50 109.71 000 -~ — 119.87 0.00  -- — 109.71
4.61 144,546 51.60 110.68 0.00 - — 128.25 0.00 - — 110.68
4.71 148,111 51.70 11165 0.00 - - 136.82 0.00  --- - 111.65
4.81 151,676 51.80 11261 000 - - 14557 0.00 --- — 112.61
4.91 155,241 51.90 11355 000 - — 15450 0.00 --- — 113.55
5.01 158,806 52.00 11450 000 - - 16361 0.00 - - 114.50
511 162,579 52.10 11543 000 - - 172.88 190 --- — 117.33
5.21 166,352 52.20 116.35 0.00 - - 182.33 537 - -— 121.72
5.31 170,124 52.30 11727 0.00 - - 19194 986  --- —- 127.13

Continues on next page...



REVISED POND MARCH 2001 Page 3
Stage / Storage / Discharge Table

Stage Storage Elevation CivA CivB CivC ClvD WrA WrB WrC WrD Discharge
ft

cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
5.41 173,897 52.40 118.18 0.00 - — 201.71 1518 - -— 133.36
5.51 177,670 52.50 11909 000 - - 21165 2121 — — 140.30
5.61 181,443 5260 11999 000 - — 22174 2788 --- - 147.87
571 185,216 5270 120.88 0.00 -—- — 231.99 3514 - — 156.01
5.81 188,988 52.80 12176 000 - — 242.39 4293 - — 164 .69
591 192,761 52.90 12264 000 - — 25295 51.23 - -—— 173.87
6.01 196,534 53.00 12351 000 -- -— 263.65 60.00 — - 183.51
6.11 200,512 53.10 12438 000 - — 27450 69.22 - —— 193.60
6.21 204,488 53.20 12523 000 --- — 28549 7887 --- - 204.11
6.31 208,467 53.30 126.09 0.00 —- — 29663 8893 -— -— 215.02
6.41 212,444 53.40 126.94 000 - — 307.91 99.39 --- — 226.33
6.51 216,422 53.50 12778 000 - — 319.33 110.23 --- - 238.00
6.61 220,400 53.60 12862 0.00 - — 330.88 12143 --- - 250.05
6.71 224, 377 53.70 12945 000 --- — 342.57 132.99 --- — 262 .44
6.81 228,355 53.80 130.27 000 - — 354.40 14490 --- - 27517
6.91 232,332 53.90 131.09 000 —- — 366.36 157.14 --—- — 288.23
7.01 236,310 54.00 13191 000 - — 378.45 169.71 --- - 301.62

..End
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Hyd. No. 15
2 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 29.94 cfs
Storm frequency = 2 yrs Time interval = 12 min
Inflow hyd. No. =5 Reservoirname = REVISED POND MA
Max. Elevation = 50.18 ft Max. Storage = 95,481 cuft
Storage Indication method used. Total Volume = 239,748 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.40 40.24 50.07 94.07 072 - e 23.89 - emeem e 24.60
12.60 24.24 50.18 9580 0.73 - - 2922 - —— e 29.94 <<
12.80 10.67 50.00 92.84 071 - 2061 —— e 21.32
13.00 8.37 49.82 91.83 068 e - 12.92 - e 13.61
13.20 6.96 49.73 90.72 067 —-— - 939 —- —— e 10.06
13.40 6.11 49.67 90.03 0.66 - - 743 e e e 8.09
13.60 5.46 49.63 8957 066 - — 621 e - —— 6.87
13.80 4.93 49.60 89.24 066  -—— e B30 e e 5.98
14.00 4.49 49.58 88.97 065 - - 473 e e e 5.38
1420 410 49.56 88.74 065 - 423 —_— 4.88
14.40 3.81 49.54 8855 065 -—- @ - 381 — e 4.45
1460 3.61 49.53 8839 065 - @ - 347 e e 411
1480 3.46 49.52 88.27 064 -—- 320 e e e 3.85
15.00 3.33 49.51 88.18 064 -—— - 300 e e e 3.64
1520 3.20 49.51 88.10 064 - e 282 eem e e 347
15.40 3.06 49.50 88.03 064 - - 267  em e e 3.31
15.60 292 49.50 87.95 064 - 254 e e e 3.19
15.80 2.78 49.49 87.88 064 —-- e 243 e e e 3.07

...End
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Hyd. No. 16
10 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 96.95 cfs
Storm frequency = 10 yrs Time interval = 12 min
Inflow hyd. No. = Reservoir name = REVISED POND MA
Max. Elevation = 51.21ft Max. Storage = 130,529 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80
14.00

...End

Inflow Elevation

cfs

84.46
114.34 <<
83.83
48.88
20.75
16.17
13.38
11.71
10.44
9.41
8.54

ft

50.07
51.03
51.21 <<
50.85
50.39
50.07
49.93
49.84
49.79
49.75
49.72

CivA
cfs

94.07
105.05
106.80
103.11
98.24
94.13
92.77
92.09
91.46
91.00
90.63

CivD WrA

cfs

cfs

23.87
83.40
96.43
69.96
40.82
24.04
17.33
13.80
11.68
10.26
9.11

Total Volume = 511,617 cuft

WrC WrD Outflow

cfs

cfs

cfs ‘

24.58
84.05
96.95 <<
70.69
41.58
2475
18.03
14.49
12.36
10.93
9.78
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Hyd. No. 17
25 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 108.98 cfs
Storm frequency = 25 yrs Time interval = 12 min
Inflow hyd. No. =7 Reservoir name = REVISED POND MA
Max. Elevation = 51.43ft Max. Storage = 138,316 cuft
Storage Indication method used. Total Volume = 586,023 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CIvB CIvC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
12.00 97.09 50.43 9865 0.76 ---—  -—- 4303 -—- — e 43.79
12.20  130.56 << 51.28 10753 046 - - 102.11 - 102.56
1240 95.39 51.43 108.98 0.21 - e 1375 e e e 108.98 <<
12.60 55.36 51.01 104.84 066 -  —-- 81.91 —— e 82.57
12.80 23.37 50.47 99.16 0.76  -— —— 4586 - — e 46.63
13.00 18.20 50.13 9502 0.72 - 26.65 - e e 27.37
1320 15.05 4997 9280 070 - 19.34 - 20.05
1340 13.16 49.88 9255 069 - 1541 —oeme eeee eeee 16.11
1360 11.73 4983 9189 069 -~ e 1311 e 13.79
13.80 10.57 49.78 9140 068 -—— 11.49 - e e 12.17
14.00 9.59 49.75 91.00 068 - - 10.27 = —em meeem 10.94

...End
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Hyd. No. 18
100 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 173.72 cfs
Storm frequency = 100 yrs Time interval = 12 min
Inflow hyd. No. =8 Reservoir name = REVISED POND MA
Max. Elevation = 52.90 ft Max. Storage = 192,702 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time
(hrs)

11.60
11.80
12.00
12.20
12.40
12.60
12.80
13.00
13.20
13.40
13.60
13.80

...End

Inflow Elevation CivA

cfs

25.51
61.42
155.84
206.85 <<
150.13
86.32
36.07
28.05
23.16
20.24
18.03
16.23

ft

49.92
50.28
51.19
52.47
52.90
52.29
51.25
50.42
50.18
50.06
49.99
49.93

cfs

92.77
97.08
106.65
118.78
122.62
117.17
107.25
98.53
95.84
93.94
92.81
92.78

CilvC CivD WrA

cfs

cfs

cfs

16.87
34.89
95.22

208.29
252.78
190.92

99.86
42.42
29.36
23.52
20.08

Total Volume = 937,193 cuft

WrC WrD Outflow

cfs

cfs

cfs

17.56
35.63
95.76
137.96
173.72 <<
126.55
100.34
43.17
30.09
24.23
20.78
18.33
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Hyd. No. 20
2 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 27.97 cfs
Storm frequency = 2yrs Time interval = 1 min
Inflow hyd. No. = 10 Reservoir name = REVISED POND MA
Max. Elevation = 50.14 ft Max. Storage = 94,184 cuft
Storage Indication method used Total Volume = 106,524 cuft

Hydrograph Discharge Table

Time Inflow Elevation CivA ClvB CivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
057 4945 49.51 88.17 064 - - 299 e e e 363
058 4824 49.60 89.18 0.65 -  ——— R 1< I 5.84
060 47.04 49.67 90.10 067 -—— - 761 e 8.28
062 4583 49.74 90.93 067 —-- —— 1004 - e 10.71
063 4462 49.81 9167 068 —- 1237 = e e 13.05
065 4342 49.86 9233 069 —- @ 14.66 -——-- —— en 15.35
067 42.21 49.91 9276 070 - 16.73 - - — 17.43
068 41.01 49.96 9279 070 - — 18.68 -—-- - — 19.38
0.70  39.80 50.00 9282 071 - 2037 - e - 21.08
072 38.59 50.03 9330 071 - e 2185 e e e 22.56
073  37.39 50.05 9378 071 - — 2341 ———eem 23.82
075 36.18 50.08 9418 072 - - 2417 - e e 24.88
0.77 3498 50.09 9451 072 - - 25.04 - - —— 25.76
078 33.77 50.11 9475 072 - 2577 ——-- e e 26.49
0.80  32.56 50.12 9493 072 - 26.35 - e e 27.08
082  31.36 50.13 9506 072 ——  — 26.78 == e - 27.50
083 30.15 50.13 9514 072 - - 27.06 - — e 27.78
0.85 28.95 50.14 9519 072 - - 2721 e e e 27.94
087 27.74 50.14 9520 072 - N ¥ (. Y — — 27.97 <<
0.88 26.53 50.14 9518 072 — @ —— 2718 e e e 27.90
090 2533 50.13 9513 072 - - 27.01 - ——eeeen 27.73
092 2412 50.13 95.05 072 - - 2674 —er e e 27.47
0.93 2292 50.12 9494 072 - 26.40 - ——een 27.12
095 21.71 50.11 9482 072 - 2598 -—— —— 26.70
097  20.50 50.10 9467 072 - - 2550 - c—en 26.22
0.98 19.30 50.09 9448 072 - 2497 - 25.69
1.00 18.09 50.08 9427 072  —emm e 2440 - e o 25.11
1.02 16.88 50.07 9403 072 - e 2377 eeem em e 24.49
1.03  15.68 50.05 93.78 071 -~  — 2310 —-rm e e 23.82
1.05 1447 50.04 9351 071 - 2239 - 23.10
1.07 1327 50.02 9322 071 - 21.63 -  eem e 22.34
1.08 12.06 50.01 9292 071 - - 2084 — —— e 21.55
110 10.85 49.99 9281 071 —— - 2003 —o--- meem e 20.73
112 965 49.97 9280 070 -— 19.18 - —— e 19.89
113 844 49.95 9279 0.70 - - 18.31 —rrmm meem e 19.01
116 724 49.93 9277 070 —— @ 17.41 - ——eeen 18.11

Continues on next page...
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Hyd. No. 21
10 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 50.11 cfs
Storm frequency = 10 yrs Time interval = 1 min
Inflow hyd. No. = 11 Reservoir name = REVISED POND MA
Max. Elevation = 50.53 ft Max. Storage = 107,379 cuft

Storage Indication method used

Hydrograph Discharge Table

Time Inflow Elevation CivA

(hrs) cfs ft cfs

0.47 7953 49.62 89.45
0.48 77.83 49.75 91.02
0.50 76.14 49.87 92.43
052 7445 49.98 92.81
0.53 72.76 50.07 94.13
0.55 71.07 50.15 95.44
057 6937 50.22 96.43
0.58 67.68 50.29 97.11
0.60 6599 50.34 97.69
0.62 64.30 50.38 98.18
0.63 6260 50.42 98.59
065 60.91 50.45 98.93
0.67 5922 50.48 99.20
0.68 5753 50.50 99.41
0.70 5584 50.51 99.57
0.72 5414 50.52 99.68
0.73 5245 50.53 99.75
0.75 50.76 50.53 99.78
0.77  49.07 50.53 99.77
0.78 47.38 50.53 99.74
0.80 4568 50.52 99.68
0.82 4399 50.51 99.59
0.83 42.30 50.50 99.49
0.85 4061 50.49 99.36
0.87 3892 50.48 99.21
0.88 37.22 50.46 99.05
0.90 3553 50.45 98.87
092 3384 50.43 98.68
0.93 3215 50.41 98.48
0.95 3046 50.39 98.27
0.97 2876 50.37 98.04
098 2707 50.35 97.80
1.00 2538 50.33 97.56
1.02 23.69 50.30 97.31
1.03 22.00 50.28 97.05
1.05 20.30 50.26 96.77

CivB CilvC

cfs

0000000000000 0000000000O00O0ODO O

R N N N e R N N N R e e N R RN N N N e e B b e e e B e B B B

HAAPRPOOOOOOOOANNNNNNNNNNNNOOOGTONRWWN

cfs

Wr A
cfs

5.87

10.31
14.99
19.69
24.02
28.04
31.72
35.03
37.99
40.54
42.73
44 .58
46.06
47.23
48.13
48.77
4917
49.34
49.32
49.13
48.77
48.28
47.66
46.95
46.14
45.25
4428
43.23
42.12
40.98
39.81
38.59
37.32
36.02
34.73
33.41

Total Volume = 161,095 cuft

WrC WrD Outflow
cfs cfs cfs

---------- 6.52
----- 10.99
— e 15.68
— 20.39
---------- 24.74
..... — 28.77
----- 32.45
—— e 35.77
IS 38.74
----- 41.29
---------- 43.49
---------- 45.34
---------- 46.83
----- — 48.00
SN 48.90
SN 49.54
----- 49.94
50.11 <<
---------- 50.09
---------- 49.90
---------- 49.54
S 49.05
---------- 48.43
---------- 47.71
---------- 46.91
---------- 46.01
---------- 45.04
---------- 43.99
---------- 42.88
..... 41.73
— e 40.56
---------- 39.34
----- — 38.07
---------- 36.76
---------- 35.47
N 34.15

Continues on next page...
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Hyd. No. 22
25 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 62.10 cfs
Storm frequency = 25yrs Time interval = 1 min
inflow hyd. No. = 12 Reservoir name = REVISED POND MA
Max. Elevation = 50.72 ft Max. Storage = 113,675 cuft
Starage Indication method used. Tota!l Volume = 190,366 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CIvB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
043 9567 49.64 89.76 066 - - 669 - — 7.35
045 93.72 49.80 9165 0.68 -----  —-e- 1228 e e e 12.97
047 9177 49.95 9279 0.70 - e 18.36 ——  c—mm 19.06
048 89.82 50.08 9419 0.72 - - 2419 - - — 24.90
0.50 87.86 50.19 9593 073 - —— 2967 - —— 30.40
052  85.91 50.28 97.07 0.74 - - 3482 e e o 35.56
053 83.96 50.37 9799 0.75 - - 3954 —cer e e 40.29
0.55 82.01 50.44 9878 0.76 - - 4376 erem e eee- 4452
0.57  80.05 50.50 9945 077 - e AT AL e e e 48.21
0.58 78.10 50.55 100.01 0.77 - e 5069 m e e 51.46
060 76.15 50.60 100.48 0.78 - e 5339 —- — e 54.16
062 7420 50.63 100.85 0.78 -~ - 5567 -—— - ——- 56.45
063 7224 50.66 101.15 0.78 - - 5750 —— - 58.28
065 70.29 50.68 101.39 0.78  —— - 58.92 - S 59.70
067 6834 50.70 101.56 0.78 —— - 59.97 - 60.74
068 66.39 50.71 10168 0.78 - —— 6071 e e 61.48
0.70 64.43 50.72 101.75 0.77 —— - 61.15 - ——emen 61.93
072 6248 50.72 101.77 0.77  —— - 61.32 -—-- —— 62.10 <<
073 60.53 50.72 101.76 0.77 ——— - 61.26 - ——— 62.03
0.75  58.58 50.71 101.72 0.78  ——  —— 60.98 -— 61.75
0.77 56.62 50.71 10165 0.78 --—-——  -— 6051 —— o 61.29
0.78 5467 50.70 10155 0.78 -———  -—— 5988 - - 60.66
0.80 52.72 50.68 101.42 0.78 —— e BOA2 e m e 59.90
0.82 50.77 50.67 10127 0.78  —— - 5823 —mem  meem - 59.01
0.83 4881 50.65 101.11 0.78  —— - 5722 e e - 58.00
0.85 46.86 50.64 100.93 0.78 -  —— 5611 ——em e e 56.89
0.87 4491 50.62 100.73 0.78  —— - 5491 - e 55.69
0.88 42,96 50.60 100.52 0.78  —— - 53.63 —----  —mee- e 54.41
090 41.00 50.58 100.29 0.78  ——- - 5232 —oeee e - 53.10
092 39.05 50.56 100.06 0.77  ——  -—— 5095 - @ seeem e 51.72
093 37.10 50.53 99.81 0.77 - - 4952 e eeeee e 50.29
095 3515 50.51 99.55 0.77 - - 48.03 - e e 48.79
097 33.19 50.48 9928 077 - - 4653 - e e 47.29
098 3124 50.46 99.01 076 - - 4501 -  eem e 4577
1.00 2929 50.43 98.72 076 —-- e 43484 e e e 44.20
1.02 2734 50.41 98.43 076 —  -—- 41.84 - e e 42.59

Continues on next page...
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Hyd. No. 23
100 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 81.17 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyd. No. = 13 Reservoir name = REVISED POND MA
Max. Elevation = 50.99 ft Max. Storage = 122,953 cuft
Storage indication method used. Total Volume = 236,746 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CWvB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.40 11353  49.73 90.72 067 - — 939 e e ——- 10.07
042 11826 << 49.92 9277 070 - 16.99 o= —eem e 17.69
043 11589  50.09 9452 072 - - 2506 - = e 25.77
045 11353 5025 9667 074 - - 32.91 - — e 33.64
047 11116  50.38 98.15 0.75 ceeee 4036 m e e 41.11
0.48 108.80  50.50 9942 077 -~ - 4726 - e — 48.03
0.50 10643  50.60 10050 0.78 -~ - 5351 - o 54.29
0.52 10407 50.68 101.41 0.78  —-- e 5907 - 59.85
053 10170  50.76 102.18 0.76 - - 63.890 - e 64.66
055 99.34 50.82 102.81 0.74 - - 67.98 - —eem e 68.73
0.57 96.97 50.87 103.32 0.73  —— - 7142 - S 72.14
058 9461 50.91 103.74 0.71  ~—— - 7449  aoee e e 74.90
060 9224 50.94 104.06 0.70 - e 7642 e e — 77.11
062 8988 50.96 104.30 0.69 - - 7809 - e 78.78
063 87.51 50.98 104.47 0.68 - - 7929 -—- — e 79.96
065 8515 50.99 104.58 0.67 - - 80.05 - —— e 80.72
067 8278 50.99 10464 067 - - 80.44 e eeem - 81.11
0.68 8042 50.99 <<  104.65 067 -—— - 80.50 -  eemm e 81.17 <<
0.70 78.05 50.99 10461 067 - —— 8027 —— —-- 80.94
072 7569 50.98 104.54 0.67 - e 7978 e e e 80.45
073 7332 50.97 104.44 068 - —— 79.06 - — e 79.74
075 70.96 50.96 104.31 0.69 - - 7815 e e e 78.83
0.77 6859 50.95 104.15 069 -  ——  77.06 -—- — e 77.75
0.78 6622 50.93 103.97 0.70 - 75.81 - e e 76.51
0.80 63.86 50.91 103.77 0.71  —— — 7443 —— e 75.14
0.82 6149 50.89 103.56 0.72  —— - 72.96 - e e 73.68
0.83 59.13 50.87 103.32 0.73  —— - 7140 - e e 72.13
0.85 56.76 50.84 103.07 0.74  —— - 69.75 -—— - e 70.48
0.87 5440 50.82 102.81 0.74 —— - 68.01 ~——- - 68.75
0.88 52.03 50.79 102.54 0.75 -  —- 66.22 - e e 66.97
090 4967 50.76 102.26 0.76  ———  —- 64.39 - e 65.16
0.92 4730 50.74 101.96 0.77 -~ - 6251 —oom  —eeem eem 63.28
093 4494 50.71 10166 0.78 —  ——- 60.57 ~-=mm  meeem emeen 61.35
0.95 4257 50.68 101.34 0.78 —— - 58.64 - meeem - 59.42
097 4021 50.65 101.02 0.78 - B VA —— 57.45
098 37.84 50.62 10069 0.78 -—- aee 5466 - - — 55.44

Continues on next page...
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Reservoir No. 2 - REVISED E&S POND
Pond Data
Pond storage is based on known contour areas
Stage / Storage Table
Stage Elevation Contour area Incr. Storage Total storage
ft ft sqft cuft cuft
0.00 46.99 00 0 0
0.01 47.00 26,777 134 134
1.01 48.00 28,942 27,860 27,994
2.01 49.00 30,783 29,863 57,857
3.01 50.00 32,631 31,707 89,564
4.01 51.00 34,550 33,591 123,155
5.01 52.00 36,751 35,651 158,806
6.01 53.00 38,705 37,728 196,534
7.01 54.00 40,847 39,776 236,310
Culvert / Orifice Structures Weir Structures

[A] Bl [C] [D] [A] [B] [C] I[D]
Rise in =420 40 0.0 0.0 CrestLenft = 125 200 0.0 0.0
Span in = 420 4.0 0.0 0.0 CrestELft = 4933 5200 000 0.00
No. Barrels = 1 1 0 0 Weir Coeff. = 3.00 3.00 000 0.00
Invert El.ft = 44.14 4820 0.00 0.00 Eqn. Exp. = 1.50 150 0.00 0.00
Length ft = 450 0.5 0.0 0.0 Multi-Stage = Yes No No No
Slope % = 0.42 0.00 0.00 0.00
N-Value = 013 013 013  .000
Orif. Coeff. = 0.60 060 060 0.00
Multi-Stage = -—- Yes Yes No Tailwater Elevation = 45.70 ft

Note: All outflows have been analyzed under inlet and outlet control.

Stage / Storage / Discharge Table

Stage Storage Elevation CIvA CivB CIvC CivD WrA WrB WrC WrD Discharge

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs

000 O 46.99 22.69 0.00 -—- - 000 000 - -— 0.00
000 13 46.99 46.44 0.00 - -—- 000 000 -- — 0.00
0.00 27 46.99 46.45 000 - -—- 000 000 -- _— 0.00
0.00 40 46.99 46.47 000 - -— 0.00 000 -—- —— 0.00
000 54 46.99 46.49 000 -- - 0.00 000 - — 0.00
000 67 46.99 46.51 000 - -— 000 000 - —- 0.00
0.01 80 47.00 46.53 000 - -— 000 000 -- — 0.00
0.01 94 47.00 46.54 000 -- - 000 000 - -— 0.00
0.01 107 47.00 46.56 0.00 - — 000 000 - -— 0.00
0.01 121 47.00 46.58 0.00 - - 000 000 - -— 0.00
0.01 134 47.00 46.60 000 ~—- - 000 000 - -—- 0.00

Continues on next page...
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Stage / Storage / Discharge Table

Stage
ft

0.11
0.21
0.31
0.41
0.51
0.61
0.71
0.81
0.91
1.01
1.1
1.21
1.31
1.41
1.51
1.61
1.71
1.81
1.91
2.01
211
2.21
2.31
2.41
2.51
2.61
2.71
2.81
2.91
3.01
31
3.21
3.31
3.41
3.51
3.61
3.71

wWw
[{eleo]
Gt
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Storage Elevation

cuft

2,920
5,706
8,492
11,278
14,064
16,850
19,636
22,422
25,208
27,994
30,980
33,967
36,953
39,939
42,926
45,912
48,898
51,884
54,871
57,857
61,028
64,198
67,369
70,540
73,711
76,881
80,052
83,223
86,393
89,564
92,923
96,282
99,641
103,000
106,360
109,719
113,078
116,437
119,796
123,155
126,720
130,285
133,850
137,415
140,980
144,546
148,111
151,676
155,241
158,806
162,579
166,352
170,124

ft

47.10
47.20
47.30
47.40
47.50
47.60
47.70
47.80
47.90
48.00
48.10
48.20
48.30
48.40
48.50
48.60
48.70
48.80
48.90
49.00
49.10
49.20
49.30
49.40
49.50
49.60
49.70
49.80
49.90
50.00
50.10
50.20
50.30
50.40
50.50
50.60
50.70
50.80
50.90
51.00
51.10
51.20
51.30
51.40
51.50
51.60
51.70
51.80
51.90
52.00
52.10
52.20
52.30

CivA
cfs

49.83
52.89
55.40
57.56
59.30
60.83
62.32
64.01
65.67
67.28
68.86
70.40
71.91
73.38
74.83
76.25
77.65
79.02
80.36
81.69
82.99
84.27
85.53
86.78
88.01
89.22
90.41
91.59
92.76
92.82
94.62
96.16
97.27
98.37
99.45
100.53
101.59
102.64
103.68
104.71
105.73
106.74
107.74
108.73
109.71
110.68
111.65
112.61
113.55
114.49
115.43
116.35
117.27

CivB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.09
0.15
0.20
0.23
0.28
0.31
0.33
0.36
0.38
0.41
0.43
0.45
0.47
0.49
0.50
0.52
0.54
0.55
0.57
0.58
0.60
0.61
0.63
0.64
0.66
0.67
0.67
0.61
0.54
0.44
0.28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
6.00

ClvD WrA

cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.69
2.63
5.26
8.44
12.08
16.14
20.57
25.34
30.43
35.82
41.51
47.46
53.67
60.13
66.83
73.77
80.93
88.31
95.89
103.69
111.68
119.87
128.25
136.82
145.57
154.50
163.61
172.88
182.33
191.94

WrB
cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
1.90
5.37
9.86

Page 2

WrC WrD Discharge
cfs cfs cfs

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.09
0.15
0.20
0.23
0.28
0.31
0.33
0.36
0.38
0.41
1.12
3.08
5.73
8.92
12.59
16.66
21.10
25.89
31.00
36.41
42.10
48.07
54.30
60.77
67.49
74.44
81.60
88.92
96.43
104.12
108.73
109.71
110.68
111.65
112.61
113.55
114.49
117.33
121.72
127.13

Continues on next page...



REVISED E&S POND Page 3
Stage / Storage / Discharge Table

Stage Storage Elevation CIivA CivB ClvC ClvD WrA WrB WrC WrD Discharge
ft

cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
5.41 173,897 52.40 118.18 0.00 - - 20171 1518 - -— 133.36
5.51 177,670 5250 119.09 000 - —— 21165 21.21 -- -— 140.30
5.61 181,443 52.60 11998 0.00 - — 22174 2788 - -— 147.87
571 185,216 52.70 120.88 0.00 - -— 23199 3514 - — 156.01
5.81 188,988 52.80 12176 000 — --- 242.39 4293 - -— 164.69
591 192,761 52.90 12264 000 - --- 25295 51.23 --- - 173.87
6.01 196,534 53.00 123.51 000 — - 263.65 60.00 - —— 183.51
6.1 200,512 53.10 12438 0.00 - - 27450 69.22 - - 193.60
6.21 204,483 53.20 12523 000 - -— 28549 78.87 - -— 204.11
6.31 208,467 53.30 126.09 0.00 — —- 29663 88.93 -- —— 215.02
6.41 212,444 53.40 126.94 0.00 — -— 307.91 99.39 — - 226.33
6.51 216,422 53.50 127.78 0.00 - -— 319.33 110.23 --- -— 238.00
6.61 220,400 53.60 12862 0.00 - -— 330.88 121.43 - -— 250.05
6.71 224 377 53.70 12945 000 --- -— 342.57 132.99 - -— 262.44
6.81 228,355 53.80 130.27 0.00 - -—- 354.40 14490 — — 27517
6.91 232,332 53.90 131.09 000 - - 366.36 157.14 - — 288.23
7.01 236,310 54.00 131.91 000 - — 378.45 169.71 — — 301.62

...End



Hydrograph Report

Page 1
English
Hyd. No. 25
2 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 40.93 cfs
Storm frequency = 2 yrs Time interval = 12 min
Inflow hyd. No. =5 Reservoir name = REVISED E&S PON
Max. Elevation = 50.38 ft Max. Storage = 102,310 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation CivA

(hrs) cfs ft cfs

12.20 53.61 << 50.08 94.24
12.40 40.24 50.38 << 98.14
12.60 24.24 50.26 96.86
12.80 10.67 50.03 93.32
13.00 8.37 49.83 91.97
13.20 6.96 49.73 90.81
13.40 6.1 49.67 90.11
13.60 546 49.64 89.65
13.80 4.93 49 61 89.31
14.00 4.49 49.59 89.05
1420 4.10 49.57 88.83
1440 3.81 49.55 88.63
1460 3.61 49.54 88.48

...End

Total Volume = 239,801 cuft

ClvB CivC ClvD WrA WrB WrC WrD Outflow

cfs cfs cfs cfs cfs cfs cfs cfs
055 — @ - 2434 - —— e 24.89
060 — e 40.34 s e e 40.93 <<
058 ——— @ e 33.83 - e - 34.41
054 — @ 21.90 —-- T 22.44
051 - ———— 1342 ——- T 13.93
049  —em 966 —— @ ——— 10.15
048 - 763 e e - 8.11
047  —-e - 640 - c—— e 6.87
047 — @ 551 e e 598
046 - e 490 - —_— 5.36
046 - O e —— 4.87
046  —— @ 399 - e 4.45
045 365 - —— e 411



Hydrograph Report

Page 1
English
Hyd. No. 26
10 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 97.94 cfs
Storm frequency = 10 yrs Time interval = 12 min
Inflow hyd. No. =6 Reservoirname = REVISED E&S PON
Max. Elevation = 5122 ft Max. Storage = 130,984 cuft
Storage Indication method used. Total Volume = 511,670 cuft

Hydrograph Discharge Table

Time Inflow Elevation CIvA ClvB CivC ClvD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
11.80 31.89 49.85 92.14 051 —- —  13.98 —-- — e 14.50
12.00 84.46 50.46 99.00 061 -—— 4498 - —— e 4559
1220 114.34 << 51.12 105.95 0.59 - = - 8999 -—--- e e 90.58
12.40 83.83 5122<< 10693 052 - e 9742 e e e 97.94 <<
12.60 48.88 50.85 103.13 066  —— SRR 0 [ TR 7077
12.80 20.75 50.39 9826 0.60 - e 4093 —m e e 4153
13.00 16.17 50.08 9418 055 - SN 773K I AU 2472
13.20 13.38 49.93 9277 053 - 17.48 - e e 18.01
13.40 11.71 49.85 9213 051 - e 1396 - e e 14.47
13.60 10.44 49.79 9151 050 -—— - 11.84 - — e 12.34
13.80 9.41 4975 91.06 049 -—— — 1043 - S 10.92

..End



Hydrograph Report

Page 1
English
Hyd. No. 27
25 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 109.10 cfs
Storm frequency = 25 yrs Time interval = 12 min
Inflow hyd. No. =7 Reservoir name = REVISED E&S PON
Max. Elevation = 51.44 ft Max. Storage = 138,761 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation CivA CivB CivC

(hrs) cfs ft cfs cfs cfs
11.80 37.20 49.97 9280 053 -
12.00 97.09 50.61 10064 063  -—--
12.20 130.56 << 51.32 107.91 041  —-
12.40 95.39 51.44 << 109.10 0.18  -——-
1260 55.36 51.02 10491 066 -
12.80 23.37 50.48 99.19 061 -
13.00 18.20 50.13 95.06 056 -
13.20 15.05 49.98 9280 053 -
13.40 13.16 49.89 9259 052 -
1360 11.73 49.83 9193 051 -
13.80 10.57 49.79 9145 050 -—-
14.00 959 4975 9106 049 -

...End

CivD WrA

cfs

cfs

19.28
54.34
105.06
114.77
82.39
45.99
26.78
19.49
15.57
13.28
11.65
10.44

Total Volume = 586,076 cuft

WrC WrD Outflow
cfs cfs cfs

..... 19.81
---------- 54.97
— s 104.91
S 109.10 <<
---------- 83.04
IS 46.60
.......... 27.34
.......... 20.03
SN 16.09
13.79
..... 12.15
---------- 10.93



Hydrograph Report

Page 1

Hyd. No. 28

100 YR POST DEV ROUTED

Hydrograph type
Storm frequency
Inflow hyd. No.
Max. Elevation

Reservoir
100 yrs

8

52.90 ft

Peak discharge
Time interval
Reservoir name
Max. Storage

English

173.73 cfs

REVISED E&S PON
192,705 cuft

Storage Indication method used.

Hydrograph Discharge Table

Time Inflow Elevation ClvA
(hrs) cfs ft cfs
11.60 25.51 49.96 92.79
11.80 6142 50.30 97.23
12.00 155.84 51.20 106.69
12.20 206.85 << 52.47 118.79
12.40 150.13 52.90 << 122.62
12.60 86.32 52.29 117.17
12.80 36.07 51.25 107.25
13.00 28.05 50.42 98.54
13.20 23.16 50.18 95.88
13.40 20.24 50.06 93.99
13.60 18.03 49.99 92.81
13.80 16.23 49.94 92.78

...End

Total Volume = 937,246 cuft

cfs cfs cfs

WrB WrC WrD Outflow

cfs

19.11
36.21
96.07
137.99
173.73 <<
126.55
100.34
43.08
30.06
2421
20.77
18.33



Hydrograph Report

Page 1
English

Hyd. No. 30
2 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 38.50 cfs
Storm frequency = 2yrs Time interval = 1 min
Inflow hyd. No. = 10 Reservoir name = REVISED E&S PON
Max. Elevation = 50.34 ft Max. Storage = 100,876 cuft
Storage Indication method used. Total Volume = 124,382 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA ClvB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
040 5789 49.55 8856 046 ——- 3.83  —eeee e e 428
042 6030<< 4965 89.77 048 - e 6.74  —--mm e e 7.21
043 59.10 49.74 9092 049 —— 10.00 -—- —— e 10.49
045 57.89 49.83 91.94 051 —— - 13.32  —- —— e 13.82
047 56.69 49.91 9276 052 - - 1656 - 17.08
0.48 5548 49.98 9281 053 - 19.70 - - 20.23
0.50 5427 50.04 9356 054 - e 22581 e e e 23.06
052  53.07 50.09 9450 055 @ @ 25.02 -emm e e 25.57
053 5186 50.14 9523 0.56 - - 27.34 —m e e 27.90
0.55  50.65 50.18 9584 0.57 —o--- - 2937 —eem eeem e 29.93
0.57 4945 50.21 96.31 0.57 - e 3146 —m e e 31.73
0.58 4824 50.24 96.64 0.58 - - 3273 e e e 33.31
0.60 47.04 50.27 96.91 058 —— 3405 - e - 3463
062 4583 50.29 9713 058 -~ - L TR [ T — ——— 35.72
063 4462 50.30 97.31 058 -—— e 36.02  mm eeem e 36.60
0.65 4342 50.32 97.45 059 ——-  —— 36.73 - e memn 37.32
067 4221 50.33 97.55 059 - e 3726 - e e 37.85
068 41.01 50.33 9762 059 —— - 37.63 - e e 38.22
0.70 39.80 50.34 9766 059 —— - 37.84 - e e 38.43
0.72 3859 50.34 << 9767 059 —— - 37.91 e emeem —een 38.50 <<
0.73  37.39 50.34 9766 059 - 37.86 - ———— e 38.45
0.75 36.18 50.33 9763 059 - 37.70  cmem e e 38.29
077 3498 50.33 97.58 0.59 —— - 37.44  coem e e 38.03
078 3377 50.32 9752 059 - 37.09 - e e 37.67
0.80 32.56 50.31 9743 059 —— - 36.65 - e e 37.24
0.82 31.36 50.31 97.33 059 - - 36.14 - e e 36.73
0.83 3015 50.30 9722 058 —— e 3558 - —— e 36.16
0.85 2895 50.28 97.10 058 ——- 3497 - ——en 35.55
087 27.74 50.27 96.96 058 - 3431 —eem e e 34.89
0.88  26.53 50.26 96.81 058 - 3360 - eeem e 34.17
090 2533 50.24 9666 058 - - 32.84 —m e e 33.41
092 2412 50.23 9649 0.57 -—— 3204 - — 32.61
093 2292 50.21 96.32 057 - e 3120 e e e 31.77
095 21.71 50.20 96.13 0.57 - - 30.34 - e e 30.91
0.97 2050 50.18 9588 057 - e 2949 e e e 30.05
0.98 1930 50.16 9561 056 —— - 28.60 —--m- e e 29.17

Continues on next page...
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Page 1
English
Hyd. No. 31
10 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 60.02 cfs
Storm frequency = 10 yrs Time interval = 1 min
Inflow hyd. No. =N Reservoirname = REVISED E&S PON
Max. Elevation = 50.69 ft Max. Storage = 112,685 cuft
Storage Indication method used Totai Volume = 179,011 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
035 7107 49.64 89.67 047 —— - 646  ———mm eeem e 6.93
037 7445 49.76 91.10 050 - - 1056 -——- - 11.06
038 77.83 49.88 9249 052 - @ 1521  woeem emeem e 15.72
0.40 81.22 49.99 92.82 054 - - 2025 - e - 20.79
0.42 84.60<< 50.10 9462 055 e @ 25.33 e — e 25.88
043 8291 50.20 96.14 057 - - 30.36 -——-- —— e 30.93
045 8122 50.29 9711 058  —m 3506 - e 35.64
047 7953 50.36 97.95 059 - 39.34 —emm e e 39.93
048 77.83 50.43 9867 060 ----r - 4315 - 43.75
050 76.14 50.48 99.28 061 - e 4650 - e —een 47.12
0.52 74.45 50.53 99.79 062 - @ —— 4943 m e e 50.05
053 72.76 50.57 100.22 062 - - 51.90 om0 meem - 52.53
055  71.07 50.60 100.57 0.63 - - 5395 - S 54.58
0.57 69.37 50.63 100.85 0.63 - —m- 5566 - S . 56.29
0.58 67.68 50.65 101.07 064 -  —— 56.99 - e - 57.63
060 6599 50.67 101.24 064 ——— - 58.00 ----- e e 58.64
062 64.30 50.68 101.35 064  -—- —— BBT71 - — e 59.35
063 62.60 50.68 10143 064 -—- U (¢ I 1: S — — 59.80
065 60.91 50.69 101.46 0.64 - S 1< Y A — — 60.01
0.67 59.22 5069 << 10146 064  -—- - 5938 - e e 60.02 <<
068 5753 50.69 101.43 064 - - 59.20 - e —een 59.84
070 5584 50.68 101.38 064 -—- - 58.85 wo---  eee — 59.49
072 5414 50.67 101.30 064 —— S 1 N 1< J 59.00
073 5245 50.66 101.19 0.64  ——- 57.74 - —— een 58.38
075 50.76 50.65 101.07 064 -~ - 57.00 - o - 57.64
0.77 49.07 50.64 100.93 063 - - 56.16 ——--- e e 56.79
0.78 4738 50.62 100.78 063 -—— - 5522 aeem e - 55.85
0.80 4568 50.61 100.61 063 —— - 5421 —eem e e 54.84
082 43.99 50.59 10043 063 - - 53144 coeee e e 53.76
0.83 42.30 50.57 10024 062 ——  weemm 5202 cmm e s 52 64
085 40.61 50.55 100.04 062 - - 50.84 == omem meee- 51.46
0.87 3892 50.53 99.82 062 - 4961 - e e 50.23
0.88  37.22 50.51 99.60 062 - - 4834 — R 48.95
090 3553 50.49 99.37 061 - - 47.03 - e e 47.64
092 3384 50.47 99.14 061 -—- R TN 2 — 46.33
093 3215 50.45 98.89 061 -—— - 4438 - - 44.98

Continues on next page...
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Page 1
English
Hyd. No. 32
25 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 71.73 cfs
Storm frequency = 25yrs Time interval = 1 min
Inflow hyd. No. = 12 Reservoirname = REVISED E&S PON
Max. Elevation = 50.86 ft Max. Storage = 118,487 cuft

Storage Indication method used.

Total Volume = 208,300 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CivB CivC CivD WrA WrB WrC WrD Outflow
(hrs) cfs ft cfs cfs cfs «cfs cfs cfs cfs cfs cfs
033 7810 49.70 90.39 048 - 837  eeeem eem e 8.85
035 82.01 49.83 91.92 051 ~— - 1322 e e - 13.72
037 8591 49.96 9279 053 - 1860 - o 19.13
0.38 8982 50.08 9419 055 - 2419 - e 24.74
040 9372 50.19 96.02 057 - e 2995 - e e 30.52
042 9763<< 50.30 9729 058 e 3591 e eeem e 36.50
043 9567 50.40 9841 060 - - 4173 - e e 4233
045 9372 50.49 99.37 061 - -—— 47.02 -— —— e 4763
047 9177 50.57 100.19 062  ——- - 5174 - e e 52.37
0.48 89.82 50.63 100.89 063 -— -—— 5586 - - - 56.49
0.50 87.86 50.69 101.47 0.64 - —— 5939 e e e 60.03
052 8591 50.73 101.94 065 - - 62.40 - e e 63.04
0.53 8396 50.77 102.33 0.65 - e BABT eem e e 65.52
055 8201 50.80 102.64 066 - - 66.84 - - 67.50
0.57 80.05 50.82 102.88 066 - - 68.42 - — e 69.08
0.58 78.10 50.84 103.05 066 -—— - 69.59 -—-- —— 70.25
060 76.15 50.85 103.17 066 - - 7039 —— o e 71.05
062 7420 50.86 103.24 066 - - 70.87 - e - 71.53
063 7224 50.86 <<  103.27 066 -—-- e 7107 - e e 71.73 <<
0.65 70.29 50.86 103.26 066 - - 7101 s e - 71.68
0.67 6834 50.86 103.22 0.66 - e 7074 e e e 71.40
0.68 66.39 50.85 103.15 066  ——- - 7027 - e e 70.93
0.70  64.43 50.84 103.06 0.66 - - 6962 - - - 70.28
0.72 6248 50.83 102.94 066 -—  — 68.83 - e e 69.49
0.73 6053 50.82 102.80 0.66 - - 67.90 -——  -— 68.55
0.75 5858 50.80 102.64 0.66 - 66.85 -  eeem e 67.50
0.77  56.62 50.78 102.46 0.65 - e BBT3 mm e eeen 66.38
0.78 5467 50.77 10227 065 —  —— 64.51 ——-m e oo 65.17
0.80 5272 50.75 102.07 0.65 —— 63.22 e e e 63.87
0.82 5077 50.73 101.86 0.65 - - 6185 - e - 62.49
0.83 4881 50.70 101.63 0.64 - - 60.41 - e e 61.06
0.85 46.86 50.68 10139 064 - - 58.96 - @ e e 59.60
0.87 4491 50.66 101.15 064  ——- 5747 —-em e e 58.10
0.88 42.96 50.63 100.89 0.63 - - 55.92 coem e e 56.55
0.90 41.00 50.61 100.63 0.63 - - 5433 —o--m eeem ememn 54.96
092 3905 50.58 100.36 0.63  —— - 5274 e e e 53.36

Continues on next page...
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English
Hyd. No. 33
100 YR POST DEV ROUTED
Hydrograph type = Reservoir Peak discharge = 90.02 cfs
Storm frequency = 100 yrs Time interval = 1 min
Inflow hyd. No. =13 Reservoirname = REVISED E&S PON
Max. Elevation = 5111 1#t Max. Storage = 127,246 cuft
Storage Indication method used. Total Volume = 254,703 cuft

Hydrograph Discharge Table

Time Inflow Elevation ClvA CIvB CIvC CivD WrA WrB WrC WrD Outflow

(hrs) cfs ft cfs cfs cfs cfs cfs cfs cfs cfs cfs
032 8988 49.82 91.83 051 - 12.90 - - e 13.41
033 9461 49.96 9280 053 s e 18.96 - - — 19.49
035 99.34 50.10 9459 055 - e 2526 --em eeeem e 25.82
0.37 104.07  50.23 96.47 057 —— @ 31.94 - o — 32.51
038 108.80  50.35 97.86 059 - w3888 e e e 39.47
040 11353 5048 99.19 061 -—— - 46.00 - —— - 46.61
042  118.26 << 50.59 10045 063 -——-  —— 5322 e e eee- 53.85
043 11589  50.70 101.58 0.64 ——  —- 60.10 - = e 60.75
045 11353  50.79 102.54 065 —— 66.20 -—- e 66.85
047 11116  50.87 103.33 066 -  —— 7148 —— e e 72.15
0.48 108.80  50.93 103.99 067 —  —- 75.96 - e e 76.63
0.50 106.43  50.98 104.53 067 -~  —- 7969 - - — 80.35
052 10407  51.02 104.94 065 - - 82.63 - e e 83.29
053 101.70  51.05 105.26 0.64  ——— - 8492 - e e 85.56
0.55 99.34 51.08 10550 0.62  —-- - 86.67 - - - 87.30
057  96.97 51.10 10568 0.61 -  -— 87.94 - e - 88.56
0.58 9461 51.11 105.79 060 —— - 88.80 ——--r  emmm e 89.41
0.60 9224 51.11 105.86 0.60 -  —- 89.28 - —— e 89.88
0.62 8988 51.11<< 10588 060 —— - 8943 eoomm e e 90.02 <<
0.63  87.51 51.11 105.85 0.60 —- —— 8927 - S 89.87
065 8515 51.11 105.80 0.60 - e 8884 - e e 89.45
067 8278 51.10 105.71 061  —— - 8819 - - 88.80
0.68 80.42 51.09 105.59 0.62 -——— - 8734 o e e 87.96
070 78.05 51.07 10545 063 ——- - 86.32 - e - 86.95
072 7569 51.06 105.29 063 — 85.14 - — e 85.78
073 7332 51.04 105.11 065 - - 83.83 - —— e 84.47
075 70.96 51.02 104.91 0.66 - 8238 - mem e 83.04
0.77  68.59 51.00 10469 067 - e 80.83 - - e 81.50
078 66.22 50.97 104.45 0.67 - - 79.14 —-- — e 79.80
0.80 63.86 50.95 104.19 067 ——~ - 7736 -—- — 78.03
0.82 6149 50.92 103.93 0.67 - - 7552 coeew e oee 76.18
083 59.13 50.90 103.65 0.67 - - 73.61 - S 74.28
085 56.76 50.87 103.37 066 - - 7171 e e - 72.37
087 5440 50.84 103.07 0.66  —— - 69.75 ---m e e 70.41
0.88  52.03 50.81 102.77 0.66  —— - 67.74 - e e 68.40
0.90 4967 50.78 102.46 065 -——- == 6573 om0 e - 66.39

Continues on next page...
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NARRATIVE

This project encompasses the construction of roadway, water and sanitary utilities, and
storm water drainage associated with the development of thirty-seven timeshare units in the
Williamsburg Plantation, James City County, Virginia. Additionally, this project includes
construction of modifications to an existing stormwater management/ best maintenance practice
known as VDOT Facility “G”. The modifications were previously approved by the
Environmental Division on 12/30/99.

The project area presently contains a temporary sediment basin to serve the Clubhouse
facility. This basin will be utilized to begin construction of Phase I of the project (See sheet 3a).
Upon completion of VDOT Facility “G” the temporary sediment basin is to be closed and the
existing storm system from the Clubhouse extended through the project area. VDOT Facility
“G” shall serve as the temporary sediment basin for Section 5 (Phase 1I) during construction
activities. Following construction, Facility “G” shall continue to function as a SWM/ BMP
extended detention dry pond.

The storm system proposed with Section 5 is the trunk line for the remainder of the
development draining toward Facility “G”. Thus, the system has been designed for the future
drainage contribution of the remainder of the Williamsburg Plantation project draining through
the system. Additional Sections shall be connected to the trunk line at structure #7.



James City County BMP Guidelines

Table 2

Worksheet for BMP Point System

A STRUCTURAL BMP POINT ALLOCATION

Fraction of
Site Served Weighted
BMP BMP Points by BMP BMP Points
5 21.26+ €125+ .72 4 4q
EX. WeT Rnp 10 X __15.65. = .
9 X /9 oo+ 2734 )75.65 = 5.59
(w/ yoor =

DEY oAlD 4 X  [9.03/75.45 = 1, 0/

TOTAL WEIGHTED STRUCTURAL BMP POINTS: _ //, Uq

B. NATURAL OPEN SPACE CREDIT

Natural Points for
Fraction of Site Open Space Credit Natural Open Space
Us/m.665 0./ _ 192
! (01 per 1%)
X (0.15 per 1%) =

TOTAL NATURAL OPEN SPACE CREDIT: .42

C. TOTAL WEIGHTED POINTS

] + /.92 = 130
Structural BMP Points Natural Open Space Points Total

*SEG ATTACHED MOTES




BMP Point Tabulation for Williamsburg Plantation
3/22/00

Notes:

1.

The total site area of Williamsburg Plantation is 75.65 AC following the
condemnation of 1.43 AC by VDOT for the construction of Route 199.

During the development of Regency at Longhill II, adjacent to Williamsburg
Plantation, the existing wet pond was enlarged and redesigned to accommodate
additional flow from Regency. The total drainage area to the 10 point wet pond is
33.97 AC (as approved with the Regency development), of which 27.25 AC is on-
site and 6.72 is off-site contribution.

The dry pond shared with VDOT was redesigned (and approved) in the spring of
1999 to provide water quality and attenuation for both the VDOT and Plantation
drainage areas. The total drainage area to this 9-point facility is 47 AC, of which
19.66 is on-site and 27.34 is off-site contribution.

The open space quantity has been revised to reflect the 1.43 AC loss.
Additionally, the 0.5 AC area just north of Section 3 has been removed from the
open space number. This area is contains many dead trees and bushes. The
developer wishes to landscape it during a future submittal. The revised open
space number is 14.5 AC.

The future BMP is to be a dry pond. Conservatively, this pond is estimated at 4
points.

$:JOBS\7555\ 0\WORDPROC\DOCUMENT\BMP Point Tabulation for Williamsburg Plantation.doc



STORM SYSTEM CALCULATIONS
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Hydraflow Storm Sewer Tabulation

Page
Station Len | Drng Area | Rnoff Areax C Tc Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line ID
coeff n flow | full
Line L,%m Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
(fty | (ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) | (cfs) |(fts) | (in) | (%) {ft) (ft) {ft) (ft) (ft) (ft)
1 End | 550 (043 |948 | 050 022 !6.09 10.0 (17.0 | 4.9 43.19 | 60.58 | 8.80 | 30 2.18 |4850 47.30 51.82 51.21 53.50 49.80 2-1
2 1 107.0 1115 [9.05 | 0.75 |0.86 |5.87 10.0 |16.4 | 50 42.60 | 108.6 | 9.01 | 30 7.01 | 56.00 48.50 58.18 52.36 63.00 53.50 3-2
3 2 106.0 |0.00 |48 | 0.00 [000 |2.93 0.0 143 | 5.2 15.37 |21.97 | 489 | 24 0.94 |57.00 56.00 60.04 59.55 65.30 63.00 3A-3
4 2 157.0 |0.31 |3.04 {075 (023 (208 |50 165 | 5.1 24.06 [34.49 | 797 | 24 2.32 |59.65 56.00 |61.39 59.55 |68.70 63.00 4-3
5 4 123.0 {048 [273 [ 075 {036 [1.85 |50 14.8 52 23.06 [ 43.26 | 7.76 | 24 3.66 |64.15 59.65 65.86 61.55 74.05 68.70 5-4
6 5 128.0 |0.35 225 |0.75 {026 |1.48 5.0 141 53 21.35 [46.46 | 7.28 | 24 422 169.55 64.15 7119 66.62 80.40 74.05 6-5
7 6 138.0 | 0.31 190 055 |017 (123 10.0 | 133 54 20.11 13576 | 6.96 | 24 2,50 |73.00 £9.55 74.59 71.98 80.00 80.40 7-6
8 3 65.0 1167 [486 | 055 (092 293 10.0 |13.9 53 15,53 [ 44.36 | 5.79 | 24 3.85 | 59.50 57.00 60.90 60.20 63.00 65.30 3B-3A
9 8 113.0 {0.73 |319 | 050 |0.37 [2.01 10.0 |13.3 54 10.85 1 20.96 | 6.50 | 18 3.98 |64.00 59.50 65.26 61.58 68.00 63.00 3C-3B
10 9 63.0 {0.00 {246 |0.00 000 [164 | 0.0 12.9 55 8.97 13465 | 564 | 18 10.89 | 70.86 64.00 72.00 65.88 74.50 68.00 3D-3C
11 10 179.0 |0.18 |246 | 0.90 |0.16 |1.64 5.0 11.9 5.6 9.24 11554 | 583 | 18 219 (7478 70.86 75.94 72.27 79.79 74.50 4D-3D
12 11 38.0 (051 [228 |075 {038 |1.48 5.0 1.7 57 838 695 ;683 | 15 1.16 | 75.22 74.78 77.04 76.40 79.98 79.79 4E-4D
13 12 |60.0 {032 [177 |070 (022 [1.10 5.0 11.4 57 628 (736 ;512 | 15 1.30 |76.00 75.22 78.16 77.59 82.84 79.98 4F-4E
14 13 |90.0 (027 |0989 | 060 |0.16 |0.53 5.0 10.9 5.8 3.08 |17.35 | 342 | 15 7.22 |82.50 76.00 83.20 78.46 86.50 82.84 4G-4F
15 14 100.0 | 0.18 |0.72 0.40 1007 |0.37 5.0 10.3 5.9 2.18 |6.46 3.16 | 15 1.00 |83.50 82.50 84.09 83.33 87.50 86.50 4H-4G
16 15 |60.0 ;054 (054 | 055 |030 |0.30 10.0 |{10.0 | 6.0 1.77 | 457 262 | 15 0.50 |83.80 83.50 84.38 84.32 87.50 87.50 41-4H
17 13 1800 |046 [046 | 075 [0.34 ;034 50 5.0 7.1 2.46 1021|299 | 15 2,50 {78.00 76.00 78.63 78.46 81.67 82.84 4F1-4F
18 7 70.0 {006 (159 065 |0.04 |1.06 5.0 13.0 5.5 19.26 138.23 | 9.52 | 24 2.86 |79.00 77.00 80.58 78.03 83.50 80.00 10-7
19 18 850 |[0.00 |1.53 0.00 |0.00 |1.02 0.0 12,5 5.5 19.12 {2573 | 6.71 | 24 1.29 |80.10 79.00 81.65 81.18 87.00 83.50 11-10
20 19 1240 |0.18 {153 | 090 ;0.16 [1.02 50 11.8 56 13.24 | 23.16 | 497 | 24 1.05 |81.40 80.10 82.78 82.48 88.92 87.00 12-11
21 20 |420 (009 |[1.35 |060 {0.05 |0.86 5.0 11.6 5.7 12.36 | 24.68 | 553 | 24 1.19 |81.90 81.40 83.156 82.85 88.92 88.92 13-12

Project File: 755514sys1-32101.stm

i-D-F Fite: JCCstormsewer.IDF

Total number of lines: 24

Run Date: 03-21-2001

NOTES: Intensity = 143.72 / (Tc + 19.20) A 0.94; Return period = 10 Yrs. ; Initial tailwater elevation = 51.21 (ft)




Hydraflow Storm Sewer Tabulation

Page
Station Len | Drng Area | Rnoff Areax C Tc Rain | Total | Cap | Vel Pipe Invert Elev HGL Elev Grnd / Rim Elev Line iD
coeff (U] flow | full
Line _.._.o Incr | Total Incr | Total | Inlet | Syst Size | Slope| Up Dn Up Dn Up Dn
ine
(f) | (ac) | (ac) | (C) (min) | (min) |(in/hr) | (cfs) |(cfs) | (ft/s) | (in) | (%) | (ft) (ft) (ft) (ft) (ft) (ft)

22 21 590 (035 (126 |061 {021 [080 | 100 (112 |57 12,10 122.81 | 5.01 | 24 1.02 |82.50 81.90 83.73 83.71 90.16 88.92 14-13

23 22 |222.0 {068 |091 0.56 |0.38 059 | 100 |[10.0 |60 351 1899 | 371 |15 1.94 |86.80 82.50 87.55 83.81 94.14 90.16 15-14
/

24 23 {420 (023 |023 [ 090 |021 |01 5.0 5.0 7.1 147 |1575 | 233 | 15 595 |89.30 86.80 89.79 87.87 94.14 94.14 16-15

Project File: 755514sys1-32101.stm |-D-F File: JCCstormsewer.IDF Total number of lines: 24 Run Date: 03-21-2001

NOTES: Intensity = 143,72/ (Tc + 19.20) » 0.94; Return period = 10 Yrs.; Initial tailwater elevation = 51.21 (ft)
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MAR-13—2881 135:39 AES CONSULTING ENGIMEERS TOT 228 8934 P.Bi/@E

CONSULTING ENGINEERS

1sulting Engineers Fax Memorandum

5268 Qlde Towne Rosd, Suite 1 » Williamsburg, Virginia 23188
Telephona; (757) 253-0040 « Facsimife: (757) 220-8884 « Emaf: ses@@assva.com

To:  Mr. Darryl Cook Org/Firm: JCC Environmental Division

Fax Number: 259-4032 Date: 3/13/01 )
From: Charles Records W_ Pages Including Cover Ps}gc: 2

ec: cc Fax Number: )

Subject: Williamsburg Plantation — VDOT Facility “G”

XUrgent [ ForReview O Please Comment X Please Reply

Comments:

Darryl,

Aftached is a copy of Telephone Correspondence with Mr. John Dewell of VDOT. | wanted to make
sure you understood the agresments Williamsburg Plantation has made with VDOT. The last iteration of the
pond’s design has resulted in VDOT allowing the use of the SCS method. John Dewell asked that we
further increase the elevations on the emergency spillway and top of dam. | hope this will satisfy your
concerns about the use of the SCS method. Additionally, as we discussad and you approved last month,

we have eliminated the shallow marsh due to VDOT concerns.

We anticipate sending plans over to your office this Friday with the Overall and Erosion and Sediment

Control revisions included.  If you have any questions, feel free to give me a call.
Thanks.

Charles Records

Confidentiality Note: The documents accompanying this fax may contain confidential information. This inferrnation is intended only tar the yse of the
individual or entity named on the transmission sheet. If you are not the intended recipient, you are heredy rotified thal any disclosure, copying,
distribution, or the taking of any action in reliance on the contents of this faxed information is strictly prohibited, and that the documents should be
returned to AES Consuiting Engineers. If you have received this fax in emor, plesse notify us by telephone immediately at the number abave so that we
Gan arrange for the return of the original documant at no cost 1 you.



MAR-13—28a1 AES COMSULTING ENGIMEERS TST 228 5954 P.82-62

CONSULTING ENGINFERS DATE: 312/01
PROJECT NAME:  VDOT Faciiity “G"
o PROJECT NO: 7555-6
Telephone/Visit CLIENT: Williamsburg Plantation

Correspondence Report PERSON/TITLE
, TALKED WITH:Mr. John Dewell

Senior Hydraulic Engineer

() Boi 208 Do

SUMMARY OF CONVERSATION:

Mr. Dewell was responding to revised drainage caiculations by AES for VDOT
Facility "G" treating drainage from both Williamsburg Plantation and Route 199. Mr.
Dewell identified that in comparing the AES and VDOT calculations for the pond, that
the VDOT calculations wereslightly more conservative. He requested and AES agreed
that modifications be maee to increase the elevations of the emergency spiliway
(from 51.25 to 52.0) ang width (from 30’ to 20) ang the top of dam (from 53.0 to
54.0). Mr. Dewell stated that the pond footprint was to remain the same as shown
on the approved pians dated 9-28-99 and the existing principa! spiliway would not
require modifications. Mr. Records asked if the existing 4" orifice could be used to
dewater the temporary sediment basin, resulting in a longer dewatering time (32
hr), and Mr, Dewell agreed with using the existing 4’ orifice.

CONCLUSION/ACTION:

Per our conversation summarized above, the final construction documents
for this facility are being prepared. Mr. Dewell does not require a set(s) of plans
and they only need to be submitted to Mr. P.K. Das, Williamsburg Residency.

%P 3 TRUCTIONS; K. ] we Phoned X they Phonea
PE.DAS 253~ St
[J we visited ] They visited

SUBJECT AREA:

AES REPRESENTATIVE(S):
Charles Recordsz %

TOTAL F.82

MISC\FORMS\TEL VISIT REPORT.doC



The Bush Companies

The Plantation Group, LLC

4029 Ironbound Road

Suite 200

Williamsburg, VA 23188

Tel 767/220-2874 Fax 757/229-2542

.
.
.
.
.
.
.
.
.

To: DARRYL COOK

JAMES CITY COUNTY

ENVIRONMENTAL DIVISION

From: KEN YERBY, CCM el Date: 02/22/01
Re: WILLIAMSBURG PLANTATION Pages: 9
SECTION 5 SITEWORK UNITS 97-133 Job: 480
VDOT EXTRA
Urgent For Review For Approval Please Reply For Your Use

« FES EXISTING EARTHEN DAM EVALUATION REPORT DATED 2/21/2001

CC: RW/FILE




FOUNDATION ENGINEERING SCIENCE, INC.

F E S * Geotechnical Engineering [Drilling; Foundation, Retaining Wall & Pavement Design]

* Environmental Management [Phase | & | |, Asbestos and Lead Paint Samplings]
» Construction Materials Testing & Inspection [Quality Control & Quality Assurance]

» Foundation Settlement & Pavement Evaluations

. 'J‘,'I','l",'ll’,lﬂ * Value Engineering During Design & Construction
] | N R | i

Mr. Ken Yerby February 21, 2000
C/O Williamsburg Plantation, Inc.
4029 Ironbound Road, Suite 200

Williamsburg, Virginia 23188

Re:  Existing Earthen Dam Evaluation Report
Williamsburg Plantation, Phase §
James City County, Virginia
FES Project No. 1-9C120.115

Dear Mr. Yerby:

Pursuant to your request and verbal authorization, an experienced project engineer with Foundation
Engineering Science, Inc. (FES) visited the project site on February 19, 2001. The specific purpose of
this visit was to perform auger borings within the existing earthen dam located at Williamsburg
Plantation, Phase 5 in James City County, Virginia.

1.0 SITE OBSERVATIONS AND FIELD EXPLORATION

During our site observation, four (4) auger borings were performed within the existing earthen dam. The
auger borings were performed to depths ranging from six (6) to seven and one half (7.5) feet below the
existing grades [from the crest of the earthen dam)]. AR 2,23« W 2 e

V  Awes @ T we T e =,

The soil conditions encountered at the auger borings tabulated bellow

E‘LQCATIONS' SO
‘:.: i LAYE A ”::'f::‘:bv":f‘ : I : i L A\
AB-1 1 Brown, silty sand with trace clay “TOPSOIL” 0-0.5 SM
2 Brown, moist silty SAND with trace clay 05-3 SM
3 Gray to brown silty SAND with trace organic matter at 3-6 SM
depth 5
4 Brown, moist silty SAND with trace clay 6-75 SM
AB-2 1 Brown silty SAND “TOPSOIL” 0-05 SM
2 Light brown silty SAND with trace clay 05-30 SM
3 Brown, saturated clayey SAND 3-6 SC
AB-3 | Brown silty SAND with trace clay “TOPSOIL” 0-5 SM
2 Brown silty SAND with trace clay 05~-1.5 SM
3 Gray to brown silty SAND 15-6 SM

11843 B CANON BOULEVARD > NEWPORT NE WS, VIRGINIA 23606 > PHONE: 757-873-4113 FAX: 757-4114



Existing Earthen Dam Evaluation Report F ES
Williamsburg Plantation, Section Five

James City County, Virginia

FES Report No. 1-9C120.115

'LOCATIONS | SOIL |~  SOIL DESCRIPTION UNIFIED
, _VEAYER [0 _ SYMBOL
AB-4 1 Brown silty SAND SM
2 Gray to brown, moist to saturated, silty SAND 0.5-6 SM
The ground water table was three (3) feet below existing ground in the auger boring AB-2, AB-3 and AB-4 and the water
table was not encountered in the borings AB-1.

2.0 LABORATORY TESTING PROGRAM

The soil conditions encountered in the auger borings performed were arranged in three (3) to four 4
layer soils configurations. Additionally, the soils were classified by an experienced project engineer in
general accordance with the Unified Soil Classification System (USCS) in general accordance with
ASTM D-2487 and D-2488. The soils encountered in the borings performed were subjected to grain size
determination [Passing No. 200 Sieve] and natural moisture content tests. The laboratory test results are
tabulated below. ‘

1-3 14.7 35.5
3-4 14.2 38.5 -
4-5 13.8 34.7 -
5-6 14.5 41.5 “en
6-7 19.7 37.2 -
7-75 20.0 40.0 -
AB-2 0-15 19.2 32.4 ---
1.5-3 18.6 24.2 —
3-55 23.6 39.5 -
5.5-6 46.7 49.2 -=-
AB-3 0-15 20.1 36.7 -
1.5-4 17.4 28.4 —
4-6 15.4 41.9 -
AB-4 0-1 23.0 373 ---
1-2 19.0 36.7 ---
2-4 19.4 22.7 -
4-6 12.9 33.1 ---

Based on the laboratory test results, the majority of the soils encountered in the auger borings consisted
of cohesion-less silty sand (SM) and clayey sand (SC).



Existing Earthen Dam Evaluation Report F ES
Williamsburg Plantation, Section Five

James City County, Virginia

FES Report No. 1-9C120.115

FES appreciates the opportunity to be of service to Williamsburg Plantation, Inc. on this important
project and looks forward to its successful completion. Should you have any questions regarding this
report, please do not hesitate to contact the undersigned.

Respectfully submitted,
FOUNDATION ENGINEERING SCIENCE, INC.

i
(i

/’7. ’4‘(, v '

S g 100 2/7”,/6 (
- Idres Hawarry R . Elawar, P.E.

Project Engineer Pripcipal Engineer

Reg. No. 26383
Attachment: Figure I - Borings Location Sketch
Borings Profile Sheets
XCopies: (1) Client

C:\companyOLD Files\1999\1-9C120.115
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FOUNDATION ENGINEERING SCIENCE, INC. CONSTRUCTION MATERIALS TESTING SERVICES

GEOTECHNICAL, ENVIRONMENTAL & CONSTRUCTION MATERIALS TESTING
WILLIAMSBURG PLANTATIONS, SECTION 5

11843-B CANON BOULEVARD

NEWPORT NEWS, VIRGINIAS 23606
PHONE: 757-873-873-4113 FAX: 4114 JAMES CITY COUNTY, VIRGINIA
DATE: SCALE: FES PROJECT NO. FIGURE -1

FEBRUARY 19, 2001 N/A 1-9C120.115 AUGER BORING LOCATION SKETCH




LOG OF BORING 1-8C120.GPJ FES.GDT 2/21/01

FOUNDATION ENGINEERING SCIENCE, INC. AB-4

- Geotechnical Engineering 11843-B Canon Boulevard
Envi M Newport News, Virginia 23606
nvironmental Management Phone: 757-873-4113 Fax: 757-873-4114
- Construction Materials Testing Email: relawar@fesva.com Sheet 1 of 1
PROJECT NAME: Williamsburg Plantations Section Five PROJECT NO.: 1-9C120
CLIENT: Williamsburg Plantation; Inc. DRILLING METHOD: Hand Auger
PROJECT LOCATION: James City County, Virginia OBSERVED G:W.T.: Not Encountered
BORING LOCATION: AB-4 STATION NO.:
% 0 &
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COMPLETION DEPTH: 6.0 feet Sample Types: Remarks:
DATE BORING STARTED: 2/19/01 :
A Cutt uD
DATE BORING COMPLETED: _2/19/01 H V”ge'Sh“ ng . t
ENGINEER/GEOLOGIST. H U Vane Shear enetrometer
DRILLING CONTRACTOR: ___ FES X sPT Rock Core
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